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[i»*Jii ] 

gt^itcii) oxfl^^-t^. c h 4r#mti--S 2 ^TOm^S 

°[fjf*«2] 

*m l fSM<o 2 5t^-"»JR*^**feo 

«o:og£*rr& - 1 *mwLt-tz> 2 ft^&iRftfESt^&o 

[W*JI4] 

fly IE» 2 <7)Xfl is T , K# * . B .?.ll L TH-fe^Oi^fMilX U £c? £ §&fe 

■fZZt ^#mt-r^lf*3fBfc02^;T-' I &MfE#i^iio 
5 ] 

4) m^ttft^, a xx/ 

5) 

4 IE«£o 2 jfc^iRJDWfciESiWifco 

9H 1 CT2 jfc^-iftJRfc X & itftffM £ *T 3 i«$f t , £ 2 Wig H T * Oi&ffc \Z 

It&M&S 0 0 0JSLTO«Lft*-C**i t ^r#iiti-^P*ll6ie^02^:T-iSJR^:fB^ 
BtflB»*«3, 4, 6> 7 *fc {48 KfE*<7>^ 1 <DJLWSl&%2 <DXM\ZX & lEiiSrfiro 
[fif^JfU 0] 

1 1 ] 
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-c& h z. t £ m Wl t i- %> , fjtJfcJl 5 iem<7) 2 ;?fcT-M;)fclEfi#*4o 

[li m 1 3 ] 

IS*« 5 . 1 1 t tzit 1 2 lEffco 2 ^Mftfeft^l-o 
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1 0 0 0 1 1 

[0 0 0 2] 

*tLTtt, i-ilitM (SHG) , ?£M»fu 7* MJ77^f^if, 

TBm&fkit (thg) . ftu-MR. ^mmmvrmmt. 2±=t-mi*t~tfmfhtiz> 

o 

[0 0 0 3] 
[0 0 0 4 ] 

^co*-c*># $mm23t^®.wtf&B*M#>x^%o 2%=t-ykw.t\*. ^^20 

[0 0 0 5] 

2mm®.) o z<Dt2#>. 2>k^mi<zu-^-z?mLfzm>£t l z&\,>xii, u— «f-*# 
iz&mLxir^xv&mxmm^zzmjfmmzit^x. imm2%: : ¥-mzxi±^ :o 

o 

[0 0 0 6] 

#*R&2ft^iM£l£fe1-&ii£-K{i, i)c&m<o MM) iRRWj&Tftti-Sifeft 

[0 0 0 7] 
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[0 0 0 8] 

iSCifftdfSf&^ftT^&o B. H. Cumpston et a 1 . , Nature. 19 
9 9^, 3 9 8t, 5 1I[^#M1]> K. D. Belfield et a 1 . , 
J. Phys. Org. Chem. , 2 0 0 0^, 13t« 8 3 7 XC^SrlfcfclR 2 ] , C 
.Li et a 1. , Chem. Phys. Lett., 2 0 0 1^, 3 4 01. 4 4 
4l[^tM3]> K. D. B e 1 f i e 1 d e t a 1 . , J . .Am. Chem. 
Soc, 2 0 0 0^ 12 2i, 12171 [INflrWvfclK 4] , S. Maruo et 

a 1 . , Oppt. Lett., 1 9 9 7^, 2 2f, 1321 [imffJCM 5 ] o 

10 0 0 9] 

1 ) 2 ±^m.uit^m<o 2 ytj-mmmm^z^ 

2) 2 7rjT-®wb^^fflv^-r^> 2 ttmmmm<?)m®ri&^m£ffl%5M^\M.& 2 it 

3) S^&>#J£ffi^Tv>&^ 

4) I^I^J^ffl^T^tk 2^iSiRfb^%i:co-r y 

[0 0 10] 
[0011] 

rj*9) tmbtiX&t) , iilEMCD (i^W^CD-R) „ iilEMDVD (v^^^, 
DVD-R) %t*tfmmit£tlT^Z>o 
[0012] 

D VD-ROftM&filiiti. *i<2> U-nf-^&O h 7 y * > *f<Dtz*b<D 

fgfiif (7° U ? )\s - 71 tfC D- RtCJt^T^^T (0. 7 4-0. 8 ^ m) t^<^ 

[0 0 13] 

DVD — R^-O-ff #OfSil(±. nrttU--»f-:J£ (Ifli6 3 0 nm-6 8 0 nmOta 

& 0 -y^. mmm^^ (n*.) i>itz%mm<n]/-v-fttmcfem<Du-*f-jcz 

[0014] 

ftfi, > ^ - ^ 7 h ^ o ^ 7 F 7 - ? ^ a ^ f y 3 ^ T V 1 ( : f & L t v ^ 0 £ 
fc, HDTV (High Definition Television) (DWC^ii 

[0 0 15] 

■&tbh1XX^2>o 
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[0 0 16] 
[0 0 17] 

ft|$atltv^ 0 3^7£7tfE§l^l±, 3^tc (Bi)¥) Tjftl-M-K Mil <7)IEil 
^LiHt^^^^o 3^7uftf£ii^£J£1£1-&£#^li> 3 ^tc (Ml?) 77 ft 

[0 0 18] 
[0 0 19] 

^-efjc^^S^S y ^> i-v->, jK'J #^2 001-524245 

1 ] ^ /^JK o.->>\i><fte> #*2 000-512061-^" [#1^:£$£2 
] ) . 7 * Y?U^ y ?it^*m^Xm^*tzl$&itX%%^&1i : & 

• T-ritfe, m^2 001-522119-^ H*«\fcltt3] . 7^4:77, ^"7 
f-V 5 #*2 0 0 1 - 5 0 8 2 2 1f [tM4] ) mm^ztix^z>j)K 

[0 0 2 0] 
[0 0 2 1 ] 

i/c mmm. nmrnsE, fi¥6-2 8 6 7 2-t, psmm-, nmmiEm, #i¥6- 

1 1 8 3 0 6 -^-tc C±. mift^m^Z *) 3^7c6^HfSili-'S)fB§l^M> Stfff&^fi, II 
* ttS 1 77 &#^T^^ $ ftT t» a i)K 2 TtT-^JKS-a-M^t? £ ffi ^ ^7? £ tco ^ T O JL# 

[iMfttjtlK 1]B. H. Cumpston et a 1 . , Nature. 199 
9¥, 3 9 8t, 5 II 

I3¥m ! f-%m2] K. D. Belfield et a 1 . , J . P h y s. Org 
. Chem. , 2 0 0 0^ 13f, 8 3 71 

[^irM3] C.Li et a 1 . , Chem. Phys. Lett. ,20 
0 1^ 3 4 0i, 4 4 41 

[*«fWF*1K4 1 K. D. Belfield et a I. , J. Am. Chem. 
Soc. , 2 0 0 0^ 1 2 2m. 12 171 

I^ttlfclK 5]S.Maruo et a 1 . , Opt. Lett., 1 9 9 7^ 

> 2 2 - ^r^ ^ X32 Jr^ 

ISHfrlfcift 1 ] l/r-fyf, :x-v->. #'J*1fe, #^2 001-524245 

[# 2 ] #S 2000-512061^" 

[JftSMtift 3] 2001-522119^- 
mifrJcM 4] f$2 0 0 1 - 5 0 8 2 2 1f 
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[ffl^K 5 ] - 2 8 6 7 2f 

ffXM. 6 ] #§f]¥ 6 - 1 1 8 3 0 6* 

[0 0 2 2 ] 

o 

10 0 2 3] 

tb \z it , K 2 Tfc^- 4- IR JR LBbig^ *4lfit4:i:#-el4 2 ftT-QRJRffc^ t > 

10 0 2 4 ] 

^OJ;^^m^nr^^2^Mm^*t#^^-r^ci:-C^)^, *LT#fc, ®«fap 
[0 0 2 5] 

(2) (1) kx. m 2 (oj[.m<omm^mm. mmm^-nx^zi^zt^^t-r 

2> (1) E««> 2 ft^fftJRm^Sco 

(3) (2) »2 0Xg75 t jfcJ!B*r-C**-tS:!RF«i:-r* (2) te«0 2*«JR 

(4) 'J?%<ti>, 2^f)Rt:J:i)llfeMt^Mt§^loiit, -ecofSfe^iSF 

Tfeiii-^^ 2 C t 2 jtT-i)R^i^fto 

(5) tfrE*2 0I|IK:i5V>-C\ ^Ol6fe#i»«^*tK.WL-C^'feft:o||^©JR^*-^ 

xumct2>zt*mWLt1rZ> (4) E««2MMSi^ftc 

(6) 2 5t : f-jtE^**S£^:iet-Ttf*»n-5ii:«:#«ti-* (4) ifcil (5) te^o 
2 tftf-iRJlX jfeE&:fr&o 

(7) 2ftT-©'Kftieii/& ? 9^ h vyAtt. oji)i^iti^v>M^^:^ 

(4) - (6) <7)V^i i tL75ncfe^^)2^;T-iS©*ieil^o 

(8) < i>. 
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4 ) isJ:tf 
5) /*>f 

( 9 ) ( 8 ) ie*o 2 %^mm%mmiRV'2it*mm£mA-zm^z> z t *m$kt 
-r & 2 iti-m.uitttmcft&w 2%^-®.mL j k-ft&o 
do) m2<DxmzxwM-fzitj)K 2^m.mt^m<r>mmu<D^pm.^t%m i 5 

0 0 0&TX~$>2>maL<D®.g:<DytX*$>2>Zt Zt&mt-fZ (4) ~- (7) , (9) tf)V*1* 

(11) (10) kt> m2e>xmizx!&M"t'2>ittfs 2ttm\it^<Dm&w.u<r>* 

JHft36«ffc* f l 0 0 0J^TT-&&«i£<7)&ft<9:)fcT'&&C: fc^flrftti"* (10) 
2 jt^iRJOWtlEft^ffio 

(12) (10) t:t, ^2 ©xe^rfiRlt-r^jtTJ 1 , 2 * : F-«RJR'fb'&*o»^!RJRo* 
A'®jfr&&a*5 0 omT"C*-6^i*OiS[S<0^-C*4C:i:S-#fKt-t-* (10) Ztz\Z ( 

1 1) 2 jtT-fRJRjtlBa^ffio 

(13) £ 2 OXflKTJ&ft-*- l&feflW-tJKgbfc^&TFS 0 0 0W±t*4«« 
^tfi^t^^it^tltit^ (4) - (7) , (9) - (12) ©v>i**L*»U|B« 

(14) »10Xe(3r2jfc^JR^«t4»«^«:fi : ^jt0^fc, |2CTi:-Cf 
OiSlfttiJ: •)^*tei"tjfc«)i!![ft5& , rai:-C**ii:*#*fc-r* (4) - (7) , (9 
) - (13) <^v^-rtt7&HC|B^0 2^T-iEiR5felBil^o 

(15) ^loXfl^T2^iigJRt3cfc^ifftf^^ 5 ff oftoMi •) *2«I8i: 

xt^mmz x 19 s-&*jei-*-3feoafeft3&«ffiafeft-c* «? , ^2 ^^-^wk^n^ ( 1 

%&) ?RJR©*^iRjt««:*«5 0 0 0JSLTO«[ft*-C**ci £*a&WLtir& (4) - (7 
) , (9) „ do) - (14) (D^irfti)^z%zm<^2it : ^WLUitmWi : {ko 

(16) fflSE (4) - (7) „ (9) - (15) WftLfr\Zfm.<0*t 1 <DJimRXfm2 
<Di:mzXZ>m%*'ii-otz'ik. KiB»fflS»::3te«:JB#tL"C, JSWMK«fc<2>&#t35<7>jtv>£ 

(17) (i6) ct, &i oxfiic^^T-i&iKKi&ieii^T 9^icBB*j"r^3fe<7>^ 

i-4 (16) SE*<*> 2 ft^KJKftiBftW&^o 

(is) HfriEm^it^^t^^M ^^-ojsw^**** *) > K»«t*iB»ffls-ca:^tt'ft 

mizx&2ft¥®.wft&m*BSifeX'$>zz.t*&m.b't2> (4) - (7) , (9) > (1 
0) - (15) <D^^^zum<D2it=^m.umzWi : &o 

(19) ftf&ztizmifrmmmm&o . 0 0 i&±-?$>&zt (is) ism 
<o 2 yt=f-m.wmmttm 0 

(20) asiom ^2<ox*f. ifcii-e-osfeoftHBS-K ^en*p. ifcttfon^uj: 
sjcifxewv^riH^n j: 0 2^m.mt^^^-mLx^m-t^zt z&mtirz (4 
) - (7) , (9), (10) - (15) , (18), (19) m*-rna»Kfa«<z>2 jfc 

(21) (20) tc-c, ii©m »2©m *fctt-eoa<o*iH*t, ^ep^jp. 
<D'&<Djt*m, mepuu. itzii*<nm^iz£zfemxm<o^i?nfriz&t)§&&i£ZfrML 

T^ft^Ct^tait^ (2 0) ISfcO 2 ^fJR^IB^So 

(22) snyy-ttm&mt&m* *) ^m^m^m^zt^^ti-^ (4) - (7) 

, (9) > (10) - (15) , (is) - (21) <o^-rti^zmm.<o2i/t^-wmi 
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mu&Rv 1 (s) femo 2 7tT-M5tie^M#o 

(23) m-S-t^fc"^^ <H1 iBOT 'J 

•C * 4 C t i m Wl t -f h . ( 8 ) t tz it (22) fEIRO 2 ifc^iRJR^IB^fl-o 

(24) M^tHfrfrflfcO^fc < t & 1 «7&*».«100TC]JJL±O?S#T?** «1 £ 
, ( 8 ) , ( 2 2 ) * 14 ( 2 3 ) fBfcO 2 3fc«JRft!e£l*t*- : l-o 



(2 5) 
t <> 1 fl 



, (2 2). ( 2 3 ) £ tz It ( 2 4 ) 2 jfe?-iRJR#;IE»*J-fl-o 

(2 6) (2 5) ICT, 'pta< t i> ll<07 y*i^ftt^7y*^4ll^ h 

7'J-;l/3 - K—^Afl, ^^x^Jl/TJl/*^* 1 ) ^it, y'7'J-f 

SCfc^ifctS, (25) fEftO 2 jfe^iRiRjfeiS^^o 

(27) *^B«&«I*»^4: < t 1 iOifii^^, fi^14ft^J^& <Hli 
OBfcKJ: Om^aa^^K^ttft^Wfc^trifcfcEMftfcl-* (8) . (22) , ( 
2 3) ttzit (2 4) $m<D 2 jfrfiRJRjfciESfttmo 

(2 8) (2 7) £t\ it llOi^Mf 4SHfe£#Jrt«, h')^n>ffl/t» 

MJTy'y, y'7'/-^Aii, y'7'J — ;l/ 3 — K — "7 A ia. * >7 Ajl£ % 1171/- 

^^*>sx^f ^^»f nm*; i *!|f»t ts (27) KStco 2 t^t-i®. 
(29) teHgrfwa^fc <tii *oia*»£fejw*^*, fi^teffc^a^fc <ui 

J: ^m^^T-^-^S^tt-ft^^-^tf^ t (8) , (2 2) 

. ( 2 3 ) * it ( 2 4 ) mm<D 2 ^m.i\imimm\-o 

(3 0) ( 2 9 ) »CT, < t i> 1 l©*S»4irFE-ft^ (31-1) - (31 
- 4 ) -e&Zti&ZtZ&WLk-tZ (29) mm<D2 jfe^iftiRftESfl-fl-o 
[0 0 2 6] 
[ft 11 



-«3t(31-1) 



■ft6^(31-2) 



/ R205 0 

l K 203/n202 



^201 



, II x / R 201 

(oc4-n. 

K 202 



R 



202 



(R206)n203 



c— c 

I II 



V X 

(R207)n204 



Htt£<31-3) 



<210 



R209-C~ O_N=C \ 

0 R 211 



-95^(31-4) 



R 2 12 — CCH 2 NR 2 13R214 R 215 

u BR216R217R218R219 



— (31-1) ~ (31-4) R201. R202 . R2i3> R2i4> R21 5 ti-E-n-T 
tim±LKfcmw.=f-, 7^*;H, T)Vr=.)V^ y^n7ii'*;H 1 7')-;H, ^7"n 
%L&wrtLfr*&.L. R201, R 2 02 {i2v>um^LT^?rf^LTt^< , R213, R2 
14, R2i 5 (±£v^C:g*£LT^£ff^cL-T&&v^ 0 R203. R206. R207. R209 l4-?-;n-r 
*i»aiU«****L, R204 , R2os> R208, R210, R2 11 {i-e^'T nsn^u^cx J® 
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2£!im&^£^U R210. R2nJi£v^;iI^LT^^^^LT i f>^.v^ 0 R 2 i 6 , R217 
, R218, R2i9l3. J tti J ?'tll&2.^T )l*)lsmifzltT >) -;l^£SlU R 2 i2(iT'J-^ 
S^/cliArDSI^ito n20K± 0 ifctt 1 U n 202- n 204(i^tlW 

SIl&U 0-5 O^ScS-Sl-To 
(3 1) — (31-1). (31-2) Ut, n20l75 ? l -eiSCt^Stt* ( 

3 0 ) tm<v 2 nt=pw.>\ii!tmm®o 

(3 2) — fe^: (3 1-1) KT\ R 2 03 ?&*2tiifcl±2, 6 &Ufi& L fc- ho * 

i± (31) 2 it^mxmmmio 

(3 3) (3 1-2) HT. R 2 06 75 s 3, 5fiCfi L^iT^n * C t 

h-th (30) itzlt (3 1) 2 3t?-iftJR*IEi**i-fl-o 

(34) &mmmw, msk&m&mmmfexh *> , l< utsfcuBsn^ajfrS-tf^ 

tZ&mtl-Z (8) , (2 2) - (3 3) <OV^TtL^UlSm<7)2± : F^a7feieilW#o 
(3 5) (3 4 ) CT, *»4*l#y7 l J-Jl'3- K-tfAJfi, * •> Aft, vTV* 

(34) %m<r> 2 jtT-miitmmno 

(3 6) KMJJ^y'T'J -^a- K— #A*fc, ? AJ1, ifct±^;w*>aS-^^ 

fmiii -T * (34) i fcli (35) f5«£o 2 ft?-m.W3ttiMtfHo 

(3 7) SH&feM-fe^BiflE^^^-r^llfe^^^+f-^^^fe^. 7;^7>MS/: 
(± h >J * >&mx-&&ck$:&Wit1r& ( 3 4 ) - (3 6 ) O v»-f *i^H|E« 

o 2 ^iRjRftfaiijmo 

(3 8) SfcU»ii»*iJ*{irtr£ (3 4) - (3 7) Ov»-fn^U|E«0 

2 7feT-^J|X*lS§l*t#o 

( 3 9) (3 8 ) CT, BS*#Jiaa«Jri*TfB-tfbS (3 4 - 1 ) - (3 4-6) "C&Ztl&it 
%®X>*>* Zt*&$kki-Z> (37) lEmo 2 ^iRiRifeiE^MWo 
[0 0 2 71 
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[it 2] 

-as*e(34-D 



O R 10 p 
II 1 1U TI 

R103 C C CO R-I02 



R105 C R 



106 



OR 



101 



-A&:£(34-2) 



Rl10 R 105 

Rio7~C— CH— C— OR 10 i 
O O R 106 

R 108Rl09 



-«a(34-3) 



R 111 

H-C-OH 

l 

Rii3 — C— OR!oi 



M12 



-flS^(34-4) 



R 105 



R101 9 




M06 



114 



OCO- 



(Rl15)n101 



-«ft^(34-5) 



-*S it (34-6) 



OR, 



R101O R 




R 117 

CH2"^,C CH2OR101 
O 



M16 



n ORl01 
K 1 06 

Rl16 



— fl&5£ (34-1) - (3 4- 6) RioiiiRioiOH^pKa 5 VXT <D& t % 2> m 
£*1"o Rio2(i2-7^ + ^-2-7 p ntf;i/^, 2-7 , J-^-2-^nf;H > 

-rn^^^-ro Rios> Rio 4 > rus, Rinit^nmn3L^m^&^^L, Rios> ri 
06, R107, Rno> R113, Riie^^nmmtL^mmi-itziim.^&^M'to Rn$ 

, Riieti-en^tL^jL^T^^^^^^L, 5lW^*£LT^£M:LT*>Ji.v^ Rm 
, Rii 2 f±SWi^|£LT%£ff ; £j&i-£7^;i'^£glU Rii4i±7k5?tJ!£T-££{±- h n 
^£*-f o nlOlii 0-3 ^MI^^*1-o 

(4 0) — (34-1) - (34-6) JCT, R 1 01 ti R 1 01 O H « H/* 
^?l14^^^^*">^<7)v^-rtL^-C*-5>*-e*^,^ .h^iffmti-^ (3 9) IE«027ic: 

(4 1) feUHuIEti^ &^feMfe«IZ#-e& *K SPS L < fi£ "blcla^^J^^- 

tr c t ^#^ti--2> (8) > (22) - (33) (D^-m^i l zmm<o2^my.Mimu 

(42) (4i) nr. mm^±M^mm-^ (31-1) - (31-4) x-mztiz 

Z t *mWLt'fZ> (41) IE«0 2 ft^iRTfcieH^o 

(43) a*#feMfe*mr«#^»«ifflTyfe35, mn.mrv^^-y^m. mmm**v 
y-^&m. MmM*-*r>'r>"&m. mmmy^^^>^m, itihnx^^Mr/ 
m&m<r>immfox~$>z>^t *mwit-th un ztzi± (42) fem^ 2 ^©iDbtie 

(4 4) £^Kl.agi#Ji2iJ£-&ifC<!:£#S&i:1-& (4 1) - (4 3) <£> v>-f ft^HfS« 
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<n 2 it^mmmmmo 

(4 5) (4 4) KT, ta^liJil^J^Tfe-fe^: (3 5) C t & #1$: i 1" -S ( 

4 4 ) ism<7) 2 iti-mtitummo 

[0 0 2 8] 
[ft 3] 



-85^(35) H R 125 / R 121 

R123-C — c-(-oc-)— (/ 

^124^126 O 122 



— #fc5£ (3 5) R121. Ria-'li-etl-en^UTK^/lT-. T^^r;l/^, T^^r-^ 
^ N v^ny;v^;i^ 7'J-)H, ^7- nJt^co^Tft/^SriE U R121, Ri22(42v> 

^isi£LTii^^^LT^a:< . R123, Ri24ii j tti j etii&±n~mmmzmL, Ri 23 > 

Ri24ti2v^;iI|gLT^^f^LT^^.< . R125, R126 tt^tiJfti&Z.lzykmmj-Z 

tzum^^m-to n io2iio ttzit 1 o^m^*i-o 

(4 6) (3 5) Ct, nl02rt ? l iflfffcti (45) IBIfcO 2 jt^F 

(4 7) -ft* (3 5) <DtM.&mmM^-^ (3 6-1) ttzlt (3 6-2) -C^$*L 
ZZtit&Wt.t'fZ (45) i fcli (46) |E«0 2 jt?-iRlR3fcia»*mo 
[0 0 2 9] 
[ft 4] 

-65^(36-1) -|g3C(36-2) 




-ft* (3 6 - 1 ) , (3 6 - 2 ) R121. Ri2 2 li-ft* (3 5) tmmx*>& 0 
(4 8) Tf£-ft* (3 2) a^feffl^t^^ £ t 

■4-4 (8) , (22) - (33) <D^ni)Hz%m.<n>2ttm.WLitummo 

[0 0 3 0] 
[ft 5] 

-«5£(32) 



A1— PD 

-ft* (32) \\t?m$^m&Lx&v) , k\\±2it*wmt&vii*tz\t&'kwm 
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(4 9) -jftsS: (3 2) Ofe£l»IE#a*-«8:5$: (33-1) - (33-6) Ov>fft*f 
gSftaft^&^fcSC. (4 8) 2 jfc?-iftJR#iEfl*mo 

[0 0 3 1 ] 
[ft 6] 



-flft3£(33-1) 




-fift3t(33-5) 



jr n-pd 

R ei\ 



— HS5t(33-2) 




O 

II 



CH 2 -fOC-) PD 

'a73 



( R 73)a72 



-fiS3*(33-4) 



( R 78)a74 



-«SC(33-6) 




( R 79>a75 



<82 v 



PD 



R 83 



(33-1) - (33-6) PDJ±— (2) t |b|«t;«& *) , R 7 i> Rso, Rs 
it±-€-*L-e*^ffi5ttC7lc^ : ?-*^:t±eiftS**L, R72, R?s^ R? 8 > Rtsk Rsa, Rs3f±M& 
^£*U a7K a72, a74, a75(i-etL W^iSlK 0 - 5 <D&$L%m U a73, a76(i^ti-T 
ft^KO Sfcti 1 fc^-To a7K a72, a74. a75 rt ? 2£l±<7>B#, *lgfc(7>R72^ R? 3 > Rys> 
R7 9 {±|5jt:-C-^M^oT^^< , :s:WCiIii£LT3S£Sj£LT&&v* 0 J/:, RsotRsi, R 
82 i:Rs3 liSv^Cife L L t ^ iv^ e 
(50) (32) i fcli (33-1) - (33-6) iZX , PD^illT'/fet, 

iwrnt-tz (4 8) tfcii (49) 2 ±3-wamimwm 0 

(5 1) fe*mrlE#^TIB-^ (3 7) T'^^^n^fe^mflB^T^-S. - t Z&Witlr 
4 (8) , (2 2 ) - (3 3 ) Ov>r^^t;ie^<7)2^; : f-i^JjX7tIB§lWfl-o 
[0 0 3 2] 
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lit 7] 

■«5£ (37) 



^132 1?138^139 



^134)n131 d 

K 131 




OH 



— tesS (3 7) Ri3i(±7K*M^, t;u*;i^ y;i^^;i/^ N y^yj^iH, 
7';-^^, ^-xn^^ov^-fti^^^L. Xisili-0-. -S-, -NRiss-> -CR13 
6R137 -ov^-f fi^£3EU Ri35{i7K^^^> t;u^;u^, 7j^-;H, v^ny^* 
7'J-;H> AfDii^v^fW^SL, Rise, Ri37ii^nW^3LHT^ + ;W 

[0 0 3 3] 

R132, R133 Ri3 8 > Ri3Q&zti?'M&±Liz7k.mm :: ?-z fzitm^m^mt, Ris^m^ 

£31 U nl31ii 0 7&»<b 4 t -C^|fc£, n 132(± 0 - 3 £ T<D^m^^o 
(5 2) -te5£ (3 7) JCTXi3i**-CRis6Ri37-"T?**>SnSCfc«:«P«fc-r* (5 1 

(53) fe*«r«#*«, 'j?%<ti>2 yt^w.mt&wjmmm t om^m^ 

* (8) , (22) - (52) (D^-m^izum^ 2 ±^-m.^LMmuno 

(54) 2ft¥mmt&m<mtik&.mx'*>zz£Z!&WLt-t& (8), (22) - (53 

(55) 2ft¥®.Mt&®tf**>&mttzii7 9uisT->&m-c&zti&zti:&m. 

t-f%> (8) , (2 2) - (5 4) ^v^-rn^t;fBm<7)2^T-i®ilX7fcieil#$- : |-o 
(5 6) 2^n£WL#t/75*v7->felt > ^nvT-^-fe^, t^yy-^fef, 7* 

n vr->fe^s^(±Tie-^ (i) izxmztizik&wj-dh&z t zm&t-rz,^ ( 
5 5 ) iefco 2 Dt=f-m\itmmmo 

[0 0 3 4 ] 

(1) 
[0 0 3 5] 
Kb 8] 

-&5t(1) 



X 2 -(^CR^=CR 3 )-- i -C-(CR 1 =CR 2 )^X 1 



R 1 „ R 2 , R 3 . R 4 li^tL-eti®S:tC, tK^T-. ££(±®&^£*U R\ 
R 2 , R 3 . R 4 <7)9 *)0^< o^\EWCiS&^LT^£MLT*> «fc V^ 0 n^i^mli^- 
ti?tiiiC0-4Olt^f L, n£s i(/m#2Wi©l^ R 2 > R 3 

v^ 0 x 1 ioi^x 2 i±^3zuc, TV-^m. i/cJi-jft* (2) -c*£ft&^ 
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[0 0 3 6] 

-ft* (2) 
[0 0 3 7] 
Ht9] 



-ttSt<2) 



/ 



CR 5 =\ 

I 

I 



r 



N 



R 



6 



(5 7) -ft* (1) -C&ZtiZit&yolZjs^X, R 1 i:R 3 t5 ? ^ LTl^fttl. CI 
t*m%kt-th (56) E**> 2 ^iftJRftES**-*!-., 

(5 8) -ft* (1) ■efESft<Mfc£-Wfc*5V»T, R 1 tR 3 MLT, a/Ptff-JUfc 

t*u->^n^^^y >%t*j&m-rz>z timwLt-rz (57) e«o 2 ^©jr^e^ 

(59) -ft* (1) -C^$tlMt^t70X\ X 2 ^-ft* (2) IZXmZti&Z 
Ut-fZ (5 6) - ( 5 8) OV»-f*t*»UEIR0 2* : f-iRiR*E»#»o 

(6 0) -ft* (1) ^sftaffc^&Kfc^-c, x 1 , x 2 ^-ft* (2) -r-^$n, 
r 6 t±7;w*;i'*"e*«). z 1 xfimzti&Wtf, ^f>Ku->s, 7-?M>Ki^->^t 

)VM. **-*f V- * * ^ v* V > it, ^ > v'-r 5 V V- f7y'7 V- /HIL * 
7 »; ^S|©v>i**tj&»-C3S$*L4 w Z&WctirZ (59) !5*£<7> 2 fc^iftJDOfeEfifcttfl-o 
(6 1) -ft* (1) -C*$ft-Mfc£-4&K:*5v>-t\ X 1 „ X 2 #-ft* (2) -e£S*t, 

, ^>/f 7v*- jhi v ^>y^-#-9-y-;ni. ^>vm ? /7-^f ©^f iiM? 

Wii Z&mt-fZ (59) £ fcli (60) Ett<*> 2 ^KJR^tE^Wo 

(6 2 ) (5 6) KT, ->7->fe*3&n r E-ft* (3) JCT, ^n-/7 - >feI#TI2 
-ft* (4) fcf, t*V/-)Hii«^ (5) KT^Sft*- ( 
5 6 ) mm<0 2 ^iftJRttEfiktWo 
[0 0 3 8] 
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Hfci o] 

^~Za{-~ - N Za 2 - 

+ / 

Ra 1 -N^Ma 1 -Ma 2 ^btMa 3 =Ma 4 }— Ma 5 =C-fMa 6 =Ma 7 )-^N-Ra 2 
na ka na 

Cly 

V- . 

Ra 3 -Nf Ma 8 =Ma 9 )--c4Ma 10 -Ma 11 ^=^/ Za^ 

na ka \ / 



Cly 



-*fc5S(5) 0 

Za 5 V^Ma^-Ma^^^Ma^— f Zas 

\ y ka 3 v N y 

Cly 

— (3) - (5) Zai, Za 2 S.O i 'Za3(±^-ti^fL5Mt fcli 6lOtfiSfl 
^fcSfe-To Rai, Ra2S.O f Ra3{i^-ti^n#,jL^, ^JKT-, 7 A'***, T)Vr-)\s 
[0 0 3 9] 

Mai~Mai4f±-etL-e^#s3:H^^>^^*^L. «»3££*T LTv^T *> & < . flfe«>>*- 
>ItIHMUiiv^ 0 na 1 . na 2 Rtfna 3 tiZti^tiO ttzltlX&V) , k a\ 7k 
V'ka'ttfWfiO - 3 OM|fc£fE;b-f o k a 1 t&« 2 J^±OP3K ^li$COMa 3 > Ifeu tt H t "C <> 
IiotU<, kaH i 2&.±<DW. «»OMai2, Maistil*! tttlftoT £v> 0 k a 2 
ti 0 ~ 8 O^gfc^Jcfr L> k a 2 rt ? 2 VX±.<T>n. *gik<7>Maio> Mai i »±ffi CX i> o T & «fc 

[0 0 4 0] 

(6 3) 2^f&JR<b£-%7&^& < t \m<Dfcmm&®M*^1r2>Z.t*&WLt-tZ> ( 
8), (2 2) - (6 2) (V^1rtii)^Z%Zm<D2 3tl-miLit%Zmm o 

(6 4) (6 3) Ct, 7K3US£-1££j&*-C00H&£ tz li - C0m &X <b 2> Z t 
-6(63) tem<7) 2 jt^iRJRjtSB^It^o 

(6 5) 2^™iR^:fe#t*J-W2^: : FiSJ|X<b^* £(^^lifrfE#^£l&1-&$&fe# 
<D v V iJ )V ij * * y £ Sjct & f&27 £ h ttteZ-teilG® i> L < l± 2 jt^iRJDMk^* 

* £ »±fe*mreflc*» ^ -6 7-/*^7-t>t ant-*- zm?)Zft-f& m=F$t 

®&1t&VS*$trZt*&WLt-i-& (8) , (2 2) - (6 4) <0V»-f ftri»KSE<RO 2 jfc 

(66) (6 5) ut, 2 iti-vBL $L3tmmwm i n.=Fm5-wt&® z . mT-w^-iifk 

*;w-cy-^SI. 7x/f7v>l, 7x7+fy>i, 7 ^WKn^yy 
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6 5) 2 ^i»JRjfc|E^*t^o 

(6 7) 2iti-mmm$mm^m^^it^^^, t^tM^^y- f n 

(6 5) ifctt (6 6) ISfO 2 jfe^iRJRjtfEIR^fl-o 

(68) ( 8 ) fE**> 2 jfe^iRJRjtlBflktt-iH-tc T . m^Hi&IM^MffJ-C* *? > S^tt 

(8) , (2 7) ifcli (2 8) l£«c<7> 2 jfc 

^•iRJDbfcKftfcmo 

(69) ( 8 ) I BfcO 2 ft^E: JR*iE»*j-» tT, **» K. V 5 v * * §££#J "C 

t, ttm%iMimto&WL9k&.M*'&<tZt*:&WL£'t& (8) . (2 5) ttzli (2 7 
) K«<& 2 ft^iRJRjfeKStttto 

(70) ( 8 ) IE«o 2 ft^i&JJXftfBiftfmK T , *^§{§&3J75 ? *A^f££#J-C& •) , S^- 

%iMt:iktoZ)&mfk&Mi'&trZt*&WL£-t* (8) , (2 9) (4 1) I5«<^ 

(71) (8) tzm<v2%^mxjtmmm^x. i^u^7y*;n/;ii*ft> 

fftf*-*^ (3 7) ■C*$tL&'fk^i»«:^trC fc«r«F«fci"-B (8) , (2 5) ifcli ( 

5 1 ) mm<r> 2 itJ-m.UM^mu^o 

(72) ( 8 ) |fi«c <0 2 itJ-m. JR#iBft*m K T „ fi^ M teSU t> ? 7y*;Hf:li7-t> 

^^-^ (3 2) -caSifcSffc^fc^trifcfcGpmfci-* (8) , (2 5) ifctt ( 
4 8) §e«0 2 ^^RJDUtlESWlfi-o 

(73) (8), (2 2) - (7 2) O v*-f ft^KSEttO 2 ft^iRJ|JOfcfSft*m£ffl v>fc 
jfefEftflMfc, 

(74) (8), (2 2) - (7 2) <D v»-f*l*KiEtt© 2 jt^iRJRjfeiEftW^^JS* 
2 ftT-iRJK 3 #:5c#lEft*flCo 

(7 5) (8) , (2 2) - ( 7 2) <7>^-f ftrt>KiSm<7> 2 ^®«fEif*t#^fflv^^ 
(76) (8), (2 2) - (7 5) O v>r*tf»KiE**> 2 ft^i&JRftiBftima^ff H# 
(7 7) (8) , (2 2) - (7 2) Wv^i**t*»UgB«0 2 jfc^iRJRjtSBft^fl-^'pia* 

10 0 4 1 ] 

2 jt^iRjRM^fta v 2 jt+mzmm-xm *m^zt. u - & (is 
i-c t &X&& tz*>, &&<Dttt l z&^x3¥isi~nmmx<7)m&Rv t 'ffiVrm$cm^ xzu 

(mZB) »i:T, fi£-K<fc •) JB«fsp* 3*7cWt=«WC#, f©^fjt©RW$5:f x 
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[0 0 4 2 ] 

*5£W<n 2 ^M^Mtffwj: ? ^m^^pJtg^ 2 7fc^MS£-*m<i. 2 7n 
[0 0 4 3] 

$ 2 ©xenjtiHtt, *en*n«>v»-r*i3&»-c*a c t «t 19 «f i l < , M^^c t 

[0 0 4 4 ] 

tf>7-9. £5JE*8lfl\ ^-t^>7>y, > ^^5>f K9'/^, 

Xr>7>^ LED, #$tEL& if <b ft -4 c # Seaside Ojt * JSWt * fc* U , £• 

[0 0 4 5] 

■cES-t- 4^2 coxfi *m-r&zt*ftm.t-rz>2 it^wmzmcn^xh zt &± g 

[0 0 4 6 ] 

aMSEO 2 jfc^RJRS^m&tf 2 *?t«*ES#fiO| 1 WX«tc*tt* 2 te^ 1 © 

2 0 0- 2 0 0 0 n m<7>!£*k)fc, TOt^ #^*Ov»i**L*»-C* *) > «t •) «ft L < fi$t:R 

3 0 0 - 1 0 0 0 nmOSW, TT«ft* fcli#fl*C* *K L<!i4 0 0 - 
8 0 0 nm©iirSjtifctt*^*t?*4o 

[0 0 4 7] 

i <t75 ? -e§ 4 U— *f -tiff KffiseSttfcv**** AftftCti, >Hl»ifc£ 1 0 0 0 n 
m#i5^H^S^^-r^T i -t 7 T >f 7f OH* U-f -^7 7 >f /<- U-f 7 

•tf-, 77^A-l/-f- 6 2 0 ~ 6 8 0 n mWtiOHttS^tt-&DVD-R^ tX' 
&ffiv^ftTV>&#^^--^-^@#:p--<f-, 4 0 0 - 4 1 5 n mttii <7}§&ig?£S £ 

[0 0 4 8 ] 

Kffi & u --9-*- {±/n°;p * Hig u - -»f - o t <> cw u - -*f - -e& o -c 4> & v> 0 

[0 0 4 9 ] 
[0 0 5 0] 

^^r% ^ifl<^i 1 (oxmiz&ifz [mm tit, r*2oig^issn5 

®«f^MO«Ff L < ti 5 1 WTO/Sffi^MftU (oi »)flPi L< I±i2©l 

g^T5l&J^±0*i|8Xe**fT!b*t*c:fc) £?FU <t l)lfiL<(±l 0 *jfr<F> 1 JilT, $ 
bizfti L<ti3 0^ 1 WTW ilflt-l.^ : t (0^*9^20 
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xmizx* «9«P£ L< (i 1 0«fJSLJb. $ <b KiJ* L < (i 3 0 fifJSL±©«l«IS**tf 
-It) £^1"o 
[0 0 5 1 ] 

#3§i3<7> 2 ^MS^&St/ 2 jfc^-iRJDUtEia^ffi^fflv^ 2 ^T-®JR«^*t#S 

3 ) *ioigi:t2 %=f-®.mt&mm&tm-fr % mi-^m z tz »± ^ * * mm-tzz 

4) S^tt<b^> 

5 ) /<4 > 
[0 0 5 2] 

. -5-<0RI. £1 OIti:tllttS lit^mMAt^^mM (1^) "8MX£>*;n8btrf& 
S^lOflm^CHWiK, 1 JSLT-C** - t**«t «3«f* L < , 0. 1 VXTXtb 
2>Z.ttfZb Kit? JL<, ai^iRJR* 1 «: v> C ^fiLv^ 
[0 0 5 3] 

0 0 0 JUJLT-C* * jtT* h Z. t tfftZ L < > 1 0 0 0 ITt* * ffi$L(D®L& 

<T>ibXjb2>Z.btfZ i)SF* L < , 5 0 0 JaT^&S«i*0&gtf>3fc-e*S - <b K«J 

[0 0 5 4] 

ifc, ^2^xeurj!BW-r-sjtoj&sia-ct±, m^^^wsoooijii 

fibilt^J: L<, 1 0 0 0 oa±t*S: e>tc«fS Lv> 0 

[0 0 5 5] 

[0 0 5 6] 

^B^O 2^®J|X^S^ftS0 f 2^T®J|X7t:IEIl^^j3V^T(±, £ 1 OXfllCT 

2* : ?-iRjR»cj:*iap«^ift*tf ^Mst, £ 2 <Dxm-x*r<ommz i ^m^-^r^c 

•fjfe^iftK^raUt-**^ **v»l±, £ 1 OXIIUT 2# : ?-i!RJRicJ: & iif&ffM £ fr 9 
i>o 2 Jt^WMit'aWi&M (l^T) i&JRo*;nRjfc#»[?5*5 0 0 0JAT 
[0 0 5 7] 

%i<Dxmz&^xi>m&i±%=Fmz.zz.ttf$>2>tK *fkWK&^x*tat— 

[0 0 5 8] 
[0 0 5 9] 
[0 0 6 0] 

*3&93o 2^iRjR*fES*i-fl-«-fflv>r, mm<oj: 7 izm 1 ©igstr 
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m2<7>xmi-£ 'otmRvmmzfi'or. mmmmztmLtzm. **B»*mK!H#tL 

[0 0 6 1 ] 
[0 0 6 2] 

[0 0 6 3] 

tmtt <o . ytttizx <o m 1 (oxmizmiz u-^-m* (mm ut i>-*r-0M& ( 
mm) mzxn.&mt&toRv t *<D&<£ELf£®k'*4 y r- 1 <om.m.it<n^~it-Am 

o iim^wn^^t^mt t < , lti±o. 05 

&±1&^Ztl)mZ L< , 0. 1 JSLtfiv^ t^J: £ Lv^o 
[0 0 6 4 ] 

-eo^ie>utt, s^-tt-rt^**, ^*<tiiiHo, T'j-^^, ^m^r-um^. 

[0 0 6 5] 

^ffU<> 0. 0 0 5J£JLh~0. 2^T-C*4:^J: «5«f* Lv> 0 
[0 0 6 6] 

[0 0 6 7] 

^:|§H^0 2 7fcT-M^feii#*l-^-C, E«K J: O^Jft-r* flE»» (KJfc«£ fclilfrfeff 
) $(4 10nm~-100^ mOlirtt^ & £ i L < , 50nm-5^raO 

fBH-C** C fc**«t »3*fi L < , 50nm-2 / < mOll^S C t KfiP i Lv^ 0 

[0 0 6 8 ] 

*§£w<n2ft*wwmzmttmzis^xii, ua<omz* it (1^) ztzim. 

[0 0 6 9 ] 

#j i £ it^mm mm zGmtzmmzit&gjzis^xiifeMitz mm zm^zzt 

o 

[0 0 7 0] 

t — 9 ^ j©eetK00. +-ty>7>^ ^ ^A7-f K7>7*, ikit^y?. 9yy*T 

yyyf^ LED. *«ELfc ^Waft-So 
[0 0 7 1 ] 

[0 0 7 2 ] 

r»k3e*«)*^»i, »i l < ti4 or- 1 6 ox:. «t l< <i 6 ot- 1 3 oner 
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10 0 7 3 ] 
[0 0 7 4 ] 
[0 0 7 5] 

#f§93«> 2 jfcT-iRWifeEfa^fta^© i 9 ^IBIl^pT^-e*^ 2 jfc^ftJDWfcEiikWfl- 
k*jv»tu\ *iom »2oxs, ifctt^o&ojteffiat, mfttia. itz&*<z>mij 

> M#n> i fc(i^-oM^uj:s5Ej&xgov»-rn^m: n 2^twt^^> i2© 

Xfl, ifc 14 jfcra#t, Mttk i £(4^0M:^-i ££#Xfi<D^-f ft?Wc 4 •) 

Hfeft^^LtSft^^ U^o 
[0 0 7 6 ] 

[0 0 7 7 ] 

, DVD-R, DVD-BL (BR) O 4 d fc#E»«H*, J£«»ftE&fl£fl^ 3 2fc5E#E»«fl^ S 
[0 0 7 8] 

*»W©2 jt^iRJRfi^fl-ATOffi, 2^P^TOI£0iW»SO f feil m$L) ^V*{4 
, 4 19 fti L < ti2jt^-®JR 3 ^jtEft^ffiaiffOJ: 9 ftE»* t W«B-e**2* : F-iRJR 
3 *5E#E8*t*l-t?** d t tmt L < , ^oP£(4, 3 *j£*Eft«#i:ffl^4- 1 
tv^o 
[0 0 7 9] 

[0 0 8 0] 

JaTfc*f69!tf> 2 JfcT-KJRitESSWfl-wlJE^:*^-*-**, ^E4^ ? ^#SB^4-ft«;£ 
[0 0 8 1 ] 

m x. (4, 7 8 0 nmOl/-f-^2 ^^JR^E^## BBfcf L > 2 ft^Mft^tl K 

m s * $ * o -€■ o 2 iti-mwt^m^mm & h &mmmm-~ ^ * ;u 

mi&*Wl£1rZ> (\&±m 1 OX®) o 8 0 ~ 7 4 0 n raWtfiJiOTfe^PMLT, 

teflfcW^W i9r&t£ffcLTJi'8-£ll&i£«o 0Ox.t4\ 
v»*EilSBt?»iig ffe**^ia Lfcv>fci&£ 2 ©X@K*5v*T 4 t^l±^R6«ii:ieif^'f > 

y <9 > ■€-o*s*E»«t*Ea«»*:'ca«f«p«:^jai-*c: 

00^.147 8 0 nra<OI/-f-^SU f |v>, Eii&fr o 2 #?-«JR#E»*mK:B 
19, 7 8 0 nm*EIS4i:U 2 it^iRJR ( 3 #7C) jtEa«E*«r#x.S C t * 

o 

[0 0 8 2] 
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hirjr ? -^i&j&fcsi £ £ -tt- & o -e <£> 2 jt=f-i&mt&tom&vz&fr h &mm%&fen 

^H-fe#iz^-ft$-*-rllfetc«t^^ft^ffM-r^ (Ja_t# 1 ©IS) o 8 0 nmO 

A < 4* (J£JLLt& 2 WII) o * 1 tfOjgKT U-Hf- «:JBj* LT v^v**|BJa«-CJi» 

[0 0 8 3] 

fajAti* 7 8 0 n m(7)U-f-^I>lv\ lESiSrtT o fc 2 jfe^lRJRjfclESWiftUJBW-r 
2ftT-TO (3^tc) #K«ti#*#;l* 4,, 

1 <o_T.mz±&nm. m2<vj:mtz±&jtm&mE, 7 8 

[0 0 8 4] 

[0 0 8 5] 
[0 0 8 6] 

$^w2Mwt^f±< #*Ri2 7fc^j|x at&m<D mm rnvm^^* 

v^^;u+*-^jtt?2o<7)7fc^-^|^^FiciSJRL-Ci5ft*e$tL^^) fcfr-Hfc^-eab&o 
[0 0 8 7] 

2 jfc?-iftiR3fclB»W*k #ti 2^T-qS^3^7C7lc;IEil*tf4^Sffl1-^l^i±. ifvM|£^ ( 

2%^w.mt j &mtf2ic=f-yBLW*ft ^nm±2^m.ummmd x-mzti. igm = 1x10- 

50 cm 4 s / photont?5£&$*L&o 2 jtT-iRJRjtflBftirfl-tC^Jt* 2 jt^-iRJDMt 

^0 2 7fc^-«»fM«<J fi 1 0 0 GMJJLL tf s , #§&<^Kft_h> U— *f-/h 
fflft • £fflfKt^<7> jft-CfiF* L < > 1 0 0 0 GMJULfe** uk^i^lK, 5 0 0 0 GM 
&±X*$>2>Z ttfl <9$?iL<, 10000 GMUl±t?**d fc i Lv^ G 

[0 0 8 8] 

[0 0 8 9] 

o 

[0 0 9 0] 
[0 0 9 1 ] 
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[ 0 0 9 2 1 
[ 0 0 9 3 ] 

fcis. CCtfeftli^W (fiP£ L<(A2 00-400nm) npSlytM (4 0 0 - 
7 0 0 nm) ££l±i5^fl*£ (fffi L<l± 700-2000nm) lC!RJK©-ffl5£;fi-t- 

[0 0 9 4 ] 

:£#PJ^-*ift& Ltliv>^4^ &<7>-e& &v^\ fflxtf, v7~7 

fe^. A=y7->|.|, * h 1/7° h->T->fe^, X^-'J^-fe^, li'J'J^Afet, 7 

>7'V7ny7->fe| ) 3>7"I/'^^>nv7->fei, 7n#-5-fel, T 'J 
-'Jf^fei, t + vy-^l, AU + vy-^fei> X^7'J7Afet, 7 an- 

v # 'J jh 7 7 'J v 7fe#, T 7 'J v 7 7fef^ y'7x;*7? 

? yy&m, * y -7 9 vy&m. *°^7^ U 7fes?t, 7+p*°^7 -mj 7fef?t, 7n 

<(i, v-T-^fe^, ^5vT->"fe^> 7 M^7* h ->7- 7feH, 7^ U kf'J 
')7Afef, 7n->7-7-fe?^ 3f^D/7->fel, 4^Dy7^>fef, n7"v 
7-7-felt, 3V7 J l/y 77 v7-7fe^ =i yfV y 7 77 n y7->fel, TOjK- 
T'J-'Jf'/fel^ t*yy-^fet, AH#7/-^fet, 7 7 T'J 7 A 
felt, 7nrr^'7Afeft, 7XU^7Afef, 7 'J yh^v'J>fe|, 7^'J 

;l/7-7'j7fe^ fc°7 7"fe^ 7>F7^r/>fef> *y y&m, h'J7x-;M^>fe 

-/^x-jM^yfei, 7^y^Tv>fe^, 7x/Hyv 

fe*, 7xty>fel, 7-/fel, 7y*^fyfel ^^^fef, 7 7n^'ji^7-fefi 
, ^yaM #')x-y&m. t 7 Vy^M, r 7 >) is ; y&m. i?y ^~)vt <y 
fe^, +t^'J K>fef, +/7?nyfef, *°;U7^ 7-f *°^7 ^ 7-£lH 

% 7 UU7 j 7?ny7->fe|, «B^#^fe*. 7f-lx7^feli, 7 7n 

, ^=->T-7-fe^, 7 hl/7 1 h >7-7fe*. 7iMj;l^^ tf <J U -7 Afeif, 7C^> 
7-7-feH, 3l>ny7->fe|, 4^^ny7->fef« nfy7->fel, ^ > 7° 
P y v*7 v7-7fe5^ ^ >7°U y 777 n v7^7feli, 7a*°-7-fe*> 7'J-'J 
7*>fe*, t^yy-il'fei, AU + 77-^fef> X77'J7A'fef 1 ^D3-7A 
felt, 7X^7Afef, 7-F7-7'jyfef, 7^'J 7feH, t'7>fef, 77 

F7 + y^fet, tyvti, h'j7x-iM^yfet, y7x;jMryfet> 
^yf>fef, 7i7^7v>fe^, 7xyHy7fel, 7xty>fel, 7 7'fet, 
7^fyfel, Jyy^&m. *° , ;^7fe^. 7? l Jy>fei> 7^JyVyfef« v 
7x;;V7r/fef, *?-7 'J K^fe^ +/7^D7fe| 1 7W7^'J>M> 7 

lt-c&*K $ bizfi-t l < ii~>7-7fe^, Ar>7^>fel, xM/7 , fy7->M 

, fc'V'J-y-A-fe^ ^ny7-7fef, 7 V - 'J T-*7-fe^, **VS-)\s 

^^^T>fet> 7^7^7v>"fe# > 7^ 7 *-fv7fe3?t, 7i^v'7fe^ 7 7'fef 
, ^"'Jxyfei, T*f #^7 'J 7-fefJt, 7nn7-f;^l, 7?ny7-7fef, 
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£f i L < (i ->7 - yfeSi, ^nvr->fe^, :* * V / - JUfe^t? & •? , ft<>SF*L<<i 
[0 0 9 51 

cn^«0fe^(7)l¥^{--^v^Ti±, X7 -xa -M--7- (F. M. Harmer) ^ T 
^-rcnf •< ^ ij -y ^ • 3 y/\°>> yX-vT-'/^-f X • 7> K • 'J P-f f -f K • 3 yy-?? 
yX (Heterocyclic Compounds— Cyanine Dyes a 
nd Related Compounds) J , va> • ^'J - • 7>K - t>X ( 
John Wiley & Sons) tt--a-3-^, D>K>, 1 9 6 4 ^T"h f 
- ■ jla • 7s 9 --7- (D. M. Sturmer) f hfotO'J'^-^A-)-/ 
X-X^-y-fA- • h- tf y 7 7 • -< y • Arot^ J"J 7 ? • MJ- (Hetero 

cyclic Compounds — Special topics in heter 
ocycl ic chemi s t ry) J , ^18$, 114®, 14 8 2*^.5 1 51 
, yay^-f'J-^yK-tvX (John Wiley & Sons) tt — — 
3.-3-9 , n y K > , 1 977 ^fij , rD7X-t^h'J--tr- n> 
/W>X (Ro d d' s Chemistry of Carbon Compound 
s) J 2nd. Ed. vol. IV, partB, 1 9 7 7fiJ, *15t, & 3 6 9 <b 
4 2 21, J. A' -t If 7 • "9- -f -x. > .X • # > - ■ 4 V 7 (Elsevie 

r Science Publishing Company Inc.) ttT'J , — — 

[0 0 9 6] 

->7-yfe*, > n y 7 x y fef J t ^ 7 7 - ^fefO^J t L T (i, F. M. 
H a r m e r H, Heterocyclic Compounds— Cyanine D 
yes and Related Compounds, John&Wiley&Son 
s , N e w York, London, 196 4 ^fij Kl£*c<7> i> 0>j& f #»f <b ft£ 0 
[0 0 9 7J 

yjxyfef, >oy7xyfef©-Mtt, 5 , 3 4 0, 6 9 4-tf£21 

21© (XI), (XII) C^^fitv^^ ( tz tz L n 12, n 1 5 
7E-ti"f\ OJiLLOggc (ftU<l±0-4©IS) t-fZ) «J Lv> 0 
[0 0 9 81 

*I§^C0 2 #T-*lDWt#»a f v T- yfe«©B$> ffH<li-K (3) lzx&t>2ti 
[0 0 9 91 

—*b& (3)4>, zaiRx/zaziitti^ti 5 mttzit 6 m^mmmmm^if^-r^w^ 
mzmfriTo mj&ztiz sit tzi±6m<o&mmMmmt lxwz l< tijfc**?* m 

TCtiv^) 3-2 5<Ot + tv'-;Ht 2 - 3 -y< ^;u**+r V*>; A-, 2- 

3 -jc^;u^- v"J A-, 2-3, 4 - yxf i^+t'/'J/l', 2 - 3 - * -f-A^y V* 
tt'/^K 2 - 3 --x^/u^y y**3f-9-y*'J A-, 2 - 3 A^x-^ A"<y V**^ V* 
•JJK 2 - 3 A/*y n tf A^y y**-^y*'J A', 2 - 3 -y- ^A^^x-f-ji^y y** 
^tv'^K 2-3-y ^yxf;K>v't#ty' , J;K 2 - 3 -7 A^X^-A^y y* 
*#-»)-y*U A', 2-3-^f^-j8-t7Ft + t7'JJK 2-3->fA'-«-+7h 
^-4r-9-yu 2 - 3 -*rt/*y*n tf A/ -/?--?- 7 h^-^-^y; A>, 2-3-XA^yn 
tT;i/- /? -t7 h ^^r-9-y* 1 ; 2 - 3 - (3-t7^yif^) ^ y V* * * V V A> 
, 2-3, 5-y>fMy'/^n , / l )ii', 2-6-^nn-3-yfJK> > /t^ 
y*'J>K 2-5-Xnt-3->fJ^>7't+t , / , ;jl', 2 - 3 -zx.*n,- 5 h * 
yAy/t+t'/'J^, 2 - 5 -7 x — fr- 3 -X;u*y*n If /l/^Oy**** y*'J >K 2 
-5- (4-7*n^7xx;l/) -3-^^*7f Mvy'tH'/^K 2-3-v^-f" 
A>-5, e-yVf/l/f-t^^/t + t/'J^) , Ct3~2 50f7'/-;^ (Witf 
, 2 - 3 ->f;i/f7'/'J A/, 2-3-xf^f7'/ , J;K 2 - 3 —Tsfrib-fv \£ A^7 
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V'J;K 2 - 3 -^^*/f;i/f77'J 2-3, WT/'JiK 2-3, 

4, T'/Ufl', 2-3-*^*>yxf ji/fryj^K 2-3-y^^ 

^^•/fy/'J ;K 2-3 -^-f-;u^> -/f T'/'J ;k 2-3 --f-f-fri > /f-T'/'J ^ 
, 2-3-^Jl'*yD^My , /f7 , / , J*, 2-3-^)l'*7'fiK> 1 /f7 , / , J;K 

2- 3 p-i-7 hf77''J ;K 2-3 -^^*yn kf;u- y -i-y hf 7VU 
;K 2-3- (l-t7ht'>xfjl/) ^yyfTV'JiK 2-3, 5-vy^;w^v* 
f7 , /'J^, 2 - 6 no- 3 -^fJK'/v'fT'/'J 2-6-3-K-3-xf 
;K/"/f7'/'J;K 2-5-7Dt-3->f)K>'/f7'/'JJK 2-3 — .x-f-;i/- 
5 Kv'<>"/f7'/ , J JU, 2-5 -7i-*- 3 tf )l"< > V*f-T V*'J 
;K 2-5- (4-7nt7i-*) -3-^il"t7f JK^VfTV'JiK 2 - 3 - v 
y^;u-5, 6 -yVf^f^^'/fT'/'J ^t^W <bft&) , Ct3-25W^ 
5 ^V*-;M£ (08x.tf\ 2-1, 3-yifiM5^/'J;K 2-1, 3-v^^l"f5 
rv'ViK 2-l-^f^>'/^/7* l i;K 2-1, 3, 4-h'Jif/l"f5/ , / l J 
;K 2-1, 3 - yxfM>7>f 5 rv*'J /k 2-1, 3, 5 - h U >f ;^>vM ^ 
^V*'j;K 2-6-^nn-i, 3-y>f ^'OvM ^''/'J^K 2-5, 6-v^n 
n-i, s-yxf^/^yvM^y^K 2-1, 3-y^)i'*7nt , )V-5-y7y 

- 6 nn^> Vf 5 ^V'J frteb'tfWitf hix&) , C Ik 1 0 - 3 0 (O 4 > K V ~ yfe 
(fflz.l£\ 1, 3, 3-h'J>f/V^KUx» % CISC 9 ~ 2 50*/ V 

„ 2 - 1 -> ;K 2-l-xf^+/'JJK 2-l->f^6-?nn*yj 

;K 2-1, 3 - yxf ;k 2-l->f^-6->f^f t^/ 'J^> 2-1 

-.x^^n t: / "J ;K 4-l-^f* + >"JA', 4 — 1 -^Jl/*xf-;i/+ / 'J ;K 
4-l-^f-;l/-7-^nn^y 'J ;k 4-1, 8-y'xf J^VJ )K 4-1-^^^ 

- 6 -> f^ft + y 'J ;K 4 — l — 7, )V ^ y° u \i )v ^ y x ) )\/ta b'ff^iif hti%>) . CWl 

3- 2 5 CO -t 1^ V'- ($1 x. , 2 - 3 - > /l"* > V'-tr 1/ -J- V* 'J ^ & fc'jWtf <b *i 
Z>) , Cffc5 - 2 5 0tf V (0!lxJ£\ 2 - H° v^fc n& ) &fc*75 ? ^f 
<bti. ^Cli:f7 7 ,| J>C t^ty'J>li -t Pt'/'J f^^VJVt, -r 
;^V-;^, ^>vr)^-/-^ 5 ^ ? [4 , 5 *-f > ; 
>] t*ty'7/-;^ f7y7v'-iH, rh7-/-^ kf «; 5 v >«*$*»f 
£ C i: 7& ? -e # -6 o 

[0 10 0] 

Z.tihliW.&ZtiXi>&<, W&mt LTftZ L < (±0Ox.(i\ 7fl'*;Hk (»iL<li 
Ctl-2 0« fflilf, y^-;K .x. n-7n^, ^V^nt'/K n-7*-?-;K n 

^>'v;K 3— *;t'*7nfcf>K 4-^^*7'-^^. # v> -f-;K 5 
> T^y-^* (£F£L<fiCi&2 — 2 0, ^Jx.ti\ tf-;K r 
>; ;K 2-7*x-;K 1, 3-r^v^-^) , v^nr^^r^^ (fcfi L < fiCifc3 - 
2 0, ^Jx.ifyi'D^yf ;k y^n^y^) , T 'J - )Vm <MZ L < ti C W 6 - 2 0 
^ 0iJx(i\ 7i-)K 2-^on7i-;u, 4-^ h*'/7xx;K 3 - ^ f- )V 7 ^ — ;P 
, 1-^-7-f-^) , 's-rnSIUS (*f£ L<t±C&l ~2 <K #U£{i\ tf'Jv;K 
. 7'J;k f7'/'J;K ^ ^ yyj ;k kf^VJ^K t'n'jyV, tf^'jv/, -t^* 1 ; 
y) , T)\/*-)\sm L< fiCifc2~2 0, fllxtf, 2-7*nkf:x;K l 

, 3--7*?vM^;K 2-7x-ikxf^^) , Anyygx F, CU Br 

> I) , 73 (Wi L<(iC^[0~2 0. 15U^(f, 7^/, y>f^7^ 
;W73y. y'7f^7^, r-»;y) , ->7/I, - hoi, tKo + y^i> y;u* 
7*h^, ^;u*^r->;u^. 7->^S ($f J L < tiCifc 1 - 2 0 

, 7-tf-^, ^^vM^, -^'Jf-n-OK tfyN'o-f^) , 7)^ + yS L 

< t±C& 1 - 2 0 , Mz-l£. * h4rv, 7*h + y« v ^ n v;i/* ^ v) , 7'j-^^ 
(ffiL<UCS6-2 6, «Atf, 7z^y, l-t7F+y) , Tfr*^^ 
(UZ L< (iClScl -2 0, y^^^^". jr^^f-^) , T .;_;u^^-^ ( 

ffi L<liCi6~2 0, 4 - ^ on 7i-;u^^-) , T^^r^ 

7s;u^^;u^ L < Item. 1 - 2 0 > ®lx.(i\ y^>7.;u*^^, -7*^>^^*-;u 
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) , yj-jb.* /I/*-** (Mi L < (iC&6 - 2 0 , 0iJxJ4\ ^>4f 

^ h ;U > ;U) , ^Jl/77€^ (§J i L < (4 C m 0 - 2 0 > M x. -7 

($f * L < (4Cft 1 ~ 2 0 , mz-i£, ii A'At-f ;K N ^<t-f ;K N, N- 

1-20, 150 x.f£ T -k ;UT < J „ ^ > VM ^ T 5 y ) , -f 5 y m (fti L < 14 C ft 2 - 
2 0 > 15Jx.lf7 > T">^***>* (*f£ L < (4CSSt 1 - 2.0 , 0!l£l4T-t-f- 

;u**v. ^>vM^t + y) , r ;u n * v # ;i/ (Wi L < 14 Ct 2 - 2 0 , 01 

(4Cftl~~2 0, ^ilf^JVA'^'f^T^y, N-^f^*^Ws'^-f^75 7, N-7x 
;;i/*;i//^^i/7?/) , «t L < t±, Tfr*)^. T'J-;i/^ ^-ro 

[0101] 

Cl;ft£>Olgf5tg|{4£ <bKSt^£*iTv>T <tv> 0 Ui^tl" &St<h LT*f i L < tt^v-tf > 
^V/77^S, f'jy>i, fc?n-;U8L 'f^K-A'SIL ft7x>ffWb 

10 10 2] 

ZaiRy f Za 2 tC«t *)f£l&Zti2> 5li^l±6l<Otlf tilt LT4 L< tt, * 

{4^-^^y-^^, > Kl/->it^ <9 , Hkftpt L < {4^^-9-V*- 

[0 10 3] 

Rai&OT^Ji^-K-rnSfiiU, tK^J^T", T)V*)V& (fti L < f4Cft 1 - 2 0 , 0Ux. 
(4\ .x-f-ZK n-7°ntf;i/. -fv7ntf;K n-7'f n - ^ > 

;K 3 -^^i/*7 , o t?;K 4 - X ^ * -y*^- ;k 3->f ^-3-x;i/*7"nt:;K 2' - 
*;u*^yv;K A)^*+y^fK 5-*fl"K*y'Of ^) , 7^^-^* (*f i L 
< t4Cft2 ~ 2 0 , 15Ux.t4\ fcf-/K T 'J /U) , T 'J - (jtf i L < (4 C ft 6 - 2 0 , 
$|x.f4\ 7x^iK 2-^OD7x-^, 4-n + ->7x-)K 3-^f^7x-JK 
l-t7f;i/) , ^irnSi^ L < !4Cft 1 - 2 0. f'Jy/K f-i-^, 

7 'J ;k f7V'J ;k >f ^ y/'J A/, tf7 v*>; ;k tTn >j y/, kf/^'; y7, 'J y 
) -c*»k 4 »)*fi L < ii7)^^i Wil<iiCti-607;^^i) ifctt*^ 
*7^^ (#F i L < (43 -7^*yn k?;K 3-^^-3-* 
ji/-t7*D t: ;k 2' -X^^^^vMU) -C&&o 
[0104] 

Mai -May 14**1 WMlKy^^fcfcfcU tM^tLtv^^K L^i 

nyyg^ ;hng, T/u = 7';-*», - hoi, ^f-o^, 7V-^* 

*v^> 7y^7?yi, * /USfe, J*;i/*^ tKD^yi, *^*^yi, T 

;u*;u^*&, *sT sm%t*tfmtf hfi, W&Mt LX 4 V flFS L < (4T rt/*;H£-C** 

o 

[0 10 5] 

Mai-Ma7{44etg^>^>^i^(4T;l/^r^^ («jFi L<iiCtl~6) It>f>lT' 
-2> o 

[0 10 6] 

Mai~Ma7(4SvHCiS^LTSl^ff^LT^g.< , Jtm^ZWt LXfti L< liy^DA 
[0 10 7] 

na 1 S.CKna 2 (4 0 itzkt 1 T'* •) . «Fi L< li*i:0t*4, 
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[0 10 8] 

kaMiO - 3 U X 0 flfi L < li k a 1 (i 0 - 2 £31 U $<bK#£L<ti 

ka'(± 1 £ fc(i2 £311- o 
[0 10 9] 

ka4 ? 2W±«m> &&*>Ma3, Mju t±R UT-fcHfc o T <> J: v\» 
[0 110] 

[0 1 1 1] 

*&W<D2lt?-tyL%Lit&y>}tf* d yT^yfeiWl, 4tiL<l±-l^ (4) -CfE*?$ 
[0112] 

-**5£ (4) 4>> Za 3 {±5Mi^(i6MO^a^S*^«:^-r^>M?-^£^^L. (*f 
iLv^liZai, Za 2 fc|5|D) . C ft h (iCft S & & < (*fi L^«**tf>«liZal, Z 

[0 113] 

ZasKJ: Of^?K£ft& 5l^:li6l^il«it LX X *)UZ L< ti\ 
[0114] 

Za 4 1± 5 M i 7t it 6 J| it £ M&. -f %> m %mt>ir 0 Za 4 h £ ft h W it K »14 
^{fniSJ^-eab <9 > James 1, The Theory of the Ph 
otographic Process, |4|, 7^7 >tt, 1 9 7 7^ 1198 
«t t)7E.m2ti2> 0 Za 4 fc LTftfi L < tt, 2 - fcf 7 '/n > - 5 - * > , ^'/'J^ 
-3, ^*V"')>-5-t>> tf^F-f^, 2SfcH4-f*tr/b 

-< 2-^/t + t'/ , Jy>-4-t> 1 2 >- 5 2--^** 
^r-tfy" 1 ; >- 2 , 4-v:*>, -fyn-^i^, d-^-^, -O^^-l, 3-v^"> 
, f^7i>-3-*>, ft7xy-3-t^-l, -f ^ K 'J > — 2 

4 y K'J >- 3 2 Vf ^/'/'J A, 5, 7-yt + V-6, 7 
-yt Knf 7'/o [3,2-a ) t:U<vy, 3, 4 - y t Kn^f y^y'J >-4 - t >, 
1, 3-^^-^-9-^-4, 6-vt>, ^'^ey-^i, 2-f tA;Hf7-J^ *t 
'j^-2, 4-->'t>, >f >- 2 tf 'J K[l ,2-a]tf 'J 5 V>- 1, 3- 

t'7'/o Cl, 5-b] tf/D>, tf^V'n kf "J K^&^O^W" <bft&o 
[0115] 

Za 4 h fiZtfZ Zti&Wt LX X *)#f£ L<(±, 2-lf?*/n>-5-*>, tfvV'Jv 
>-3, 5-^*>, n-^.n> N -T>^>-1, 3-v^>> f*7iV-3-t^, 
ft7xy-3-t>-l, + 1, 3-v**^>-4, 

;Hfy-;v*®L 2 - f t^*;vkf7-^H, J fcfi^T'J ^- 2, 4 - VJr >X*$> *0 , 
K$f*L<f±, bf9V;v>-3, ^>^>-l, 3-v*>. 1, 3-v 

^-^r-9-^-4, S-v^-^, /^/Hfy-A'BI, i tzit 2 <9 . $ 

t>Ctfi L< (i tf 7 7''Jy>-3, 5-^5J">, tf y - £ 2 -?-:*v*>Hf 

fflt) , Lr«t «9<tf £ L < li, TJHr/i'*, ^xnJtS, ^oyy 

*4 ttzitT )Vz2*^/j] )l>#-)VmXh%> Q 

[0 116] 

ztihvmmmtz bizmwztix^x i> x^o mm-r^mt txvit l < ti^>-t*> 

/^'/7 9>i, if'Jy^I, kfn-juSJL >f>K-;HR, f-* 7 x >m^mf b 
[0 117] 
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RaafiTKm^i^. T)V^>vm, T^tr-frm, TH-rt^ JtliArolIf*!) ( 
&±*Fi Lv*0U4Ral, Ra 2 t|5]i:) , J: Offi L< 117^*^ (fcfi L < !i C m 1 ^ 6 

3 -> 3 -^^*ya t?;K 2' -C&& 0 
[0 118] 

Mas~Maii(i^*i-r*t^>^£*:bU IM^t L T v>T & A < (SSFi Lv**** 
OfiWJliZaiS.O f Za2±OM^<^0iJ<?:l^i:) > lilt Ltiti L< (±7i^^l, ^ny 

[0 119] 

Wa&-HauitmWL&**->&ttzli7>\'*n>& (fti L < li Ct 1 - 6 ) ff8M"f->& 
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X CH 3 
V CH 3 



N 



D-113 



D-114 




CH-CH=CH 



/ .CH 2 COOH 
v CH 2 COOH 



N. 



D-115 



[f : ^r C V-CH=CH-CH=CH-CH=< "TQL 



H 3 C 



(CH 2 ) 3 

so 3 ~ 



(CH 2 ) 3 
S0 3 " HN(C 2 H 5 ) 3 



R 52 



D-116 — F 

D-117 -CI 

D-118 -Br 

D-119 —I 



D-120 H 



D-121 



D-122 



X} 

-o 



3 ^]^^[^ C V-CH=CH-CH=CH-CH=< n 




(CH 2 ) 3 

so 3 ~ 



I 

(CH 2 ) 3 



CH 3 
CH 3 



S0 3 ~ HN(C 2 Hs) 3 




CH=CH-CH=CH-CH=«( 




I 



(CH 2 ) 3 

so 3 ~ 



(CH 2 ) 3 

so 3 " 



HN(C 2 H5) 3 



D-123 



D-124 



[0 18 6] 
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^-v! 42/ 



[ft 2 3] 




O CH 3 o - 

>-CH=CH-C=CH-CH=< J| 

(CH 2 ) 3 
SQ 3 K 



(CH 2 ) 



so 3 ~ 



D-125 




(CH 2 ) 3 

so 3 - 



(CH 2 ) 3 
S0 3 K 



D-126 



- 0 s JD:^- CH=CH " CH=CH - CH S :I ^so s k 

C 2 H S C 2 H 5 



CI 



jO^-ch-ch^h-ch-ch-^^ 



C 2 H 5 



C 2 H 5 



D-127 



D-128 



c 2 h s aor C 2 H 5 



0104" 



D-129 






N 0 

Q >=CH-CH=<S — CH=CH-< 
N \—t + N 



C 2 H 5 



CIO4" 




D-130 



J^Vch-ch^ch^chH^ 



(CH 2 ) 3 S0 3 



HN(C 2 H 5 ) 3 



(CH 2 ) 3 S0 3 - 



D-131 



[0 18 7] 
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43/ 



[ft 2 4] 



Q:VcH-CH=CH-CH=CH-^^Q 



C 2 H S 



2 n 5 



D-132 




O ? H 3 S 

>=CH-CH=C— CH=CH— ^ 
N 

C 2 H S 




(CH 2 ) 3 

so 3 ~ 



D-133 



2 n 5 



CoH. 



2 n 5 



D-134 




CH=CH-CH=CH-CH= 

N + 

<CH 2 ) 3 

so 3 ~ 




N 



(CH2) 3 
SQ 3 Na 



C 2 H 5 



D-135 




CH=CH-CH=CH-CH=< l| I 

CO 



(CH 2 ) 3 

so 3 _ 



(CH2) 3 

so 3 " 



H 



D-136 



CI 



(CH 2 ) 3 

so 3 - 



(CH2) 3 
SQ 3 Na 



D-137 



nr /^-ch^ch-ch^=< 

^C^N + n 52 N-^^ 



n52 



(CH2) 3 

so 3 



D-138 
D-139 



1 

2 



(CH 2 ) 3 
SO,' 



HN + (C 2 H 5 ) 3 



[0 18 81 
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44/ 



Hfc2 5] 

C| /^?^N + n 52 N 

(CH 2 ) 3 (CH 2 ) 3 
S0 3 so 3 




CI 
CI 

HN*(C 2 H S ) 3 



D-140 
D-141 



jQrV-cH^cH-cHK°nDL 

C| >^-N + n 52 N-^^ 



(CH2) 3 
S0 3 " 



(CH 2 ) 3 

so 3 " 



D-144 



OC 4 H 9 



H 3 CO 




D-145 



OCH 3 H 3 CO 



chK 

n 5 ?N 




C,B 



2 n s 




n52 



1 
2 

n52 



1 
2 



C 2 Hs 




D-149 



OCH 3 





>-CH=< CN 

COC 6 H 5 


D-150 




>" CH= %N 


D-151 




C0 2 CH 3 

>-CH=C x 

CO z CH 3 


D-152 




V-CH=CH-CH=c' 

' COC 6 H 5 


[0 18 9] 
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[0 19 0] 
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H 3 C 




NMe 2 



n59 



D-167 
D-168 
D-169 
D-170 



1 
2 
3 
4 





coo" 



OH 



D-176 



H 3 C V 
H 3 C' 



N 



MO 




H 3 C^ 
H 3 C 



CH 3 
XH 3 




COO" 



H 3 C CH 3 D-175 




EtO 



D-177 



-CH 3 
*CH 3 



H 3 C. 
H,C' 



D-178 



cr 



D-179 



+ _^CH 3 
CI 



H3CS 

H 2 N' 



H 



+ _^CH 3 
CI 



D-180 



[0191] 



H 3 C N 
H 3 C 




D-181 
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Hb2 8] 

CgHnO OCsH,, 




CgHnO OC 5 H n 
D-182 




Rei N^y-N 



<62 



D-183 



R 6 l'R62 t t,c,^_so 2 C 4 H9 H (mixture) 



H3C 

H 3 C 




H3C CH 3 
N y 

H3C CH3 
D-184 




CH 3 
CH 3 



H3C-C-7: I 



CH-'N 




CH 3 
H3C"~C~CH3 

N N 

k \ n A 

N ,N 

H3C C CH 3 
CH 3 




N <fH 3 
CH 3 



D-185 



C2H5 C2H5 




2 n 5 



C 2 H 5 



H 3 c-c-r 



CH 3 
h^C^C - CH 3 




Q 

H 3 C-C-CH 3 
CH 3 



-j-C-CH 3 

l 

CH 3 



D-187 



[0 19 2] 
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Ufc2 9] 




[0 19 3] 
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Ht3 0] 




D-203 CH 3 



D-204 



D-205 



D-206 



D-207 



D-208 




[0194] 
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(CH 2 )-NHS0 2 CH3 C 2 H 5 - 



[0 19 5] 
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^-->': 51/ 



Ht3 2] 




C 2 H 5 C 2 H 5 



[0 19 6] 

ij)i<itzk±fk (yi/>^r7 b*mttzl±)l"( xm.) , (/1^>^T7 Kfltife 4 
[0197] 

m%s1r hZ\t # & 7 v # /i/*^W*&#J t , 9 ;i/ £ 5^i:^< m<Dfr%-*k L 

■cm^tt'fk^^^ * ^ * * * m&i- * - 1 ^-c § a * * > m&mi&m 9 v 

o 

[0 19 8] 
[0199] 

1) y h y&m&mtem 

2) ««j§Hi'fb»^m^pi)^j 

3 ) a>f^'/- A^sg-Nftau 

5 ) y'7 •/ - A tt^&g-M&ftl 

6) y 7 'J 3 - K- Al^l^HfefJ 

7) x;w*-^A^mm#^$&^j 

8) *9aui$m£-nte*ii 

10) xfr*-v&mm**7mmit&m&mi&M 

ailE#2 004-3053649 



mm. 2003-312744 



^-v: 52/ 



i2) r - * >i4 2 ^©JCMt^* - * ^mm^m^m^m 
14) x ;u* ^ )i>&m&mt&M 
i ) ^ h >^m^r^^j 

& o 

[0 2 0 0] 

-Tils, o->f ^^>VM>, a-T'J^^VVM^, ff-7x^;M> , /'f/') . T 
-k h ^ffWfc (T-t h-f \£s<xnjy, 2-tKD + y-2-^f;l/7 , nt , t7x7 
l-HKD + yy?DA+y^7x-)^F>) , 7 v n y i - x (#!l X. 

Ifyxh+y7tf7x7y) x « - yl h Vft iifc (y'7-tf;K 4, 4 ' 

-y> h*y^^y';K ^yy>y^fH^-iK 2, 3 —^)V-fy i/*y (*>77 
-*V>) , 2, 2, 5, 5-f hy^f^f h7t KD-3, 4-75/i U 5 ^V* 

-;^ut» ) . *y-yymmfo (mt-m-^y v y) , f-^-^^^h^if*^ (AO*. 

o 

[0 2 0 1 ] 

a7- 1 8 4, 6 5 1, 9 0 im-h^f btXZ> 0 
[0 2 0 2] 
Mb 3 3] 



-OU#*-j.T907 




>OU#^lT651 




ifc, #i tv^jt LT*y >^S£-H&#J (0iJx.(f. 9,io-7>X7*/-/, 1 

- ? uu~r y 7,y * J y ^ Z-^DDTV^y^^, 2-^f-^7>^7*y>, 2 - 
jc^;i/7>^y 2 - t — -f+R/TyAJ^S >> * ? 9 * )VT y * y * ; y , 

1 , 4 h * S y. 9, 1 0-7xt^l/>*/ 1 , 2 -^>X7>^ 7 * v> > 
, 2,3-^/X7>7^7*/>, 2->f*-l,4-t7h*y>, 2,3-y^no 

mSE# 2004-3053649 
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^-v: 53/ 



t7h*y>, 1, 4-y>f ^7>^7^/>, 2, 3 - yVf ;i/7>77 + y ^, 2- 
7i-;l/T>^.7^ry>^ 2 , 3 - V ^ 7 ^ * 7 * / > , 7>^7*/ >7^77- 
^l^^&CD^ h 'J 7 All, 3-^Dn-2->f^7>^7^y>, U-f^^y>, 7 
,8,9, 1 0-f F?tKnt7^t>*y>, 3fcLKK 1, 2, 3,4-r F5t Kn^^X 
(a)T^^.7-t> - 7, 1 2- 9 J*y) i>&lfbti&o 
2) ««jBR'fb«^fi^Rl^J 

«f 4 Lv^t LT(i> ^>VM ;w-?-**v K> >*- t -7f^-ttv K, #HfJBS 
59-189340 ^^mte X UBS 60-76503 ^-&fBSB*0 3 , 3 ' , 4 , 4 
' -rl-7 ( t --r^;u^;i/3i-^ v*;w:K-;i/) ^> /7 ^ v > & t'tfmf h ti&o 
3 ) tT * -f 5 ^ V- n^mg-Bfl&SiJ 

*£*j < y^-fr&m&mi&ffl^xifttL^eyit. tr* (2, 4, 5-h'J7x-^) 

>f 5 ^y-^»*#-C*i), 01 (2, 4, 5-HJ7i-;i/) ^/V'-;K 2 

- ( 0 -?Dn7x-^) - 4, 5-tf* (m-> F + y7i-)M - -f 5 y V- )V n 
v- (CDM-HABI) , 1, 1' -kf-f 5 ^V-JK 2, 2' - tf * ( o - * n o 7 
xi^) -4, 4' 5, 5' -f h?7xi^ (o-Cl-HABI) , lH-^/V 
-)K 2, 5-k:^. (o-^on7x^Jl/) -4- [3, 4-->*> h^v7x-;i/] -a" 
-fv- (TCTM-HAB I) % Ztfmfbti&o 



V*-;i/, 4->f A--4H-1, 2, 4-h'J7 , /-;i'-3-f*-Jk & i*7) s ^tf<b ft 

ft&o 



— (11) 4>> R2ix R22, Rzslifn-fntiK^DT'V^SriL, £f£L<(i 
ttasiK^ R24, R25{i-e-ftW^2:tw7K^^ -CR21R22 R23, -?-<7)^<7)M^^ 



f LTitf i Lv>«tt0!x.lf, T)\<*}vm, <Mt L < fiC&l - 2 0, ftlxJf, > 

-^;|/*Xd tf;u, 4-x;u*y^^, 7> ;u*'3=- -> > -f- ;K 5 -ii )Vtf*i"<v + )V) , 
T^^t-ju^ (fcf£L<tiC8Sc2~2 0, «xff, tf-;K T 'J >K 2-7*x-;K 1, 

, i/?u7i^JH (fflL<l±Ct3-2 0, tfiRif v ? n^>^- 
;K ->*n^*~>/i0 , 7'J-;i^ (*f £ L < CiC&6 - 2 0, fllx-ff, 7x^)K 2- 
^dd7j. — -rt^. 4 -> h 7^ — 3-^f^7i-)K 1 - i~ ~? -f-fr) > ^t" n 
3t£ (#f£L<tiC$fcl~2 0, Wilf, kf'Jv^K f7-/'J^ >f 

kfn'JvV, kf^MvV, ^E^t'jy) „ T^* — A/* («F4 
L<liC»2-2 0, fijitf, xf-^ 2-Xnt^;K 1, 3 -7* 2- 



[0 2 0 3] 



[ 0 2 0 4 ] 
[ft 3 4] 



-»3t(11) 



CR21 ^22^23 




[0 2 0 5] 
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7xr.;i,xf^;i,) , ^or^lf (£ljx.t4\ F, CI, Br, I ) , 75/1 («f £ L 
<liC»0-20, 0Ox.(f, 75 7, y/f^75A y'xf^T^, v7f^7^ 

7,;U*^ *7, + >®jg, T s sfr& (Sfi L < 14C& 1 - 2 0, tfflxJf, 7-fc^u, 'O 
v*-OK -if'J^n^K bf/fn^U) , 7^3* (Sfi L< liCft 1 - 2 0, flUlf 
, > Kv, y?DAJfy)i/t^y) , 7'J-^t^fyS (fiF i L < 14 C tfc 6 

-2 6, Wx.i4\ 7x;*->, 1 -^-7 h*y) , 7;u*;i^*« (fflfi LOiCSU - 
2 0, 0lRt4\ 7^;U^*. , 7 .;_ju^^ L < I4C&6-2 0, 

19lJxJ4\ 7x^;l/^*, 4-^oo7i-^^*) , 7^ + ^^*-;i/S (fcf£L<t4 
CfC 1-20, ®!;if4\ 7 * >-*;l/*~;]/) , 7 'J -H/^/I/* — ^at 

, XJi/7 7t^H (SFi L < (4C&0 - 2 0, {f|x.l^^7rt'f;K N - 7 ;b 7, ;u 
77*^^ N-7i-W)l/7 7t^l') , 77 ;u/^'f ($fiL<(4C^l—2 0 
, #lxJ4\ * * ;K N-7 f-A'* ;w<^e >r /k N, N- v7 JW^'f ;K N 

-7i-)V*)Mt'f^) , 7y^7?7l (*f i L < (4CI& 1 ~ 2 0 , fllx.tfT-fc^-A' 
757, ^S'SJfrT 5 7 ) , ^71 L < J4C&2 - 2 0, ffl]z.l£7 9 ft"< 5 7 

) , 7v^:t*v^ (if 4 L < liCt 1 - 2 0 , Mz-lXT-t + frX^zs, sOV'J )U**r 
v) , r^n + y*;!'*-;^ WiL<iiCt2-20, Wxtf, > h 4r ->* ^sK-il/ 
„ 7x/ 4rv*;w*'-;u) , Jtii*jw^'f^75yi (4HL<(iCtl-2 0, M 
X.tf*;M ; E'f^75 7 < N-^f^*M ; t'f;i/75 7, N-7x;i^^^l/7 

5 7) -e&r>, 4 OflF i L < fi, 7;i^;i^, 7'J-^i, ^-r nit^, ^n^JBt-?-, 
[0 2 0 6 ] 

R24(4Sf4 L < {4-CR21R22R23 £, 4 L < (4-CCb^^^L, R25 {4flf£L<»± 

, -CR21R22R23, T)V^-)Vm. T)VtT-)Vm. ttz&T') o 
[0 2 0 7] 

MJ^n7f )\sm& h'J7 v ^^KH^JO*^ t L T (4 , 2-^^-^-4,6 - fcf 
7, ( HJ 7 n n 7 ^ ^) - 1 , 3 , 5 - MJ 7 v > , 2,4,6-Mj7,(h'j7nn7^-;u)- 
l,3,5-h'J7yy, 2-7x;jV-4,6-^(Fnnn7fil/)-l,3,5-h 
U7^>, 2- (4' ->Ky7x-)l') - 4 , 6 - tf 7, ( h 'J ^ n d ^ f jl/) - 1 , 3 , 
5-h'J7y^ 2- (4' — F'j7^tn>f ^7x-Jl/) - 4 , 6 - kfT. ( h 7 n o 
7f;V)-l,3,5-h'J7y>, 2,4-t"7v(F'J?on7f;i/)-6 -(p-7 ^->7 
x ^ ;nf - )V) - 1 , 3 , 5 - h 'J 7 v > , 2 - ( 4 ' - 7 h * v - 1 ' - 7 * )V) - 4 , 6 - 
tf*(h 'J ?nn>f^)- l, 3, 5- h 'J 7y7it ! «^HS. «fi Lv^t LT, 
£B4#IH 3 8 8 4 9 2-f-43 4^#^Bg5 3 - 1 3 3 4 2 8 ^■^*EIRO'ffc^* Wb 

-2) o 

5 ) y'7 f- -7 A mm^H^J 
v7v^* A*1^8Hfe£3J(i*f £ L < f4WT<7>-^ (12) ICTf^^o 
[0 2 0 8] 
[ft 3 5] 

-flSS(12) 

(R 27 )-R26-n=n x 2 r 

a21 + 

R 2 6(47 >j ->i<mifzii.^7-vmmzmL. &t l< wt7'; 4«?«f£l 

< li7x-)Ht^i„ 
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[0 2 0 9] 

a21(i0 - 5<7)^i££SlU »^Uli0-2OS|^f o a21^ 2 J^±C0B#, ^Sc<9R 2 
[0 2 10] 

X 2 rt±, HX 2 1 rt ? pKa 4 JWT (7k4>. 25*C) . L < ( i 3 JilT\ iOffJ L<ii2 

to7>ft^-h, A-^ni/-h, MJ7fl'tn^^ , /^A'*^-h, 9, 10-v 
^ h^y7>h7-fe>-2-^*'M-h, > * > X * - h . -if > X * — h 

[0211] 

y 7 V - 7 A « ft t L t IJ^J x. Ii\ ^>-t'>y7V-7A ( 4-*b* 
v v 7y-7A, 4 - ^ ^ fl/ v T V- "7 A <£>±§£X 2 r*£& ifrt^f <b ft. Z> 0 
6 ) v T U - ;w 3 - K - 7 A H^»H4#J 

vT'J-^a- K-">AJftMBIffe^#Jtt»4 L< fifiiT©-M (13) KTgi$ft£ 

o 

[0 2 12] 
[ft3 6] 

-«*(13) 



(R28)a22\^\ + /^Sr--(R29) 




>a23 



(13) *K fcrtt-HftsS; (1 2) tH*t*4, R 28 > R29(i-eW«ii:I 

7^*^S. T;i/3*->£, ^oy>^, y7/|, i/:l± - h nl$rif 0 
[0 2 13] 

a22, a23l£*ti^tiM3LlZ0 - 5?>&^£^U ffiKliO-lOlMto a21 
**2JSLt©l$, ^l^coR2s> R29li|5|CtiI^ot^<, 2i/>(:MLtiHML-C 

[0 2 14] 

j'-y^nni/^x-^B-K-^A, 4 , 4 * - ¥ * h+yy7x-;i/3 - K-7A, 
4,4'-^>f^y7x-;l/3-K-7A, 4,4'- y-t-7f J^/^x-^a- K — "7 
A. 4, 4'-/-t-7^W/7x- ;i/3- K-7 A, 3 , 3 ' - 9 J— b n ->'7 x. — )V 3 - K 
^7A, 7 i — ;w (p->h^->7x-;P) 3 - K— 7 A, 7 i — ^ (p-*^^-^:*^ 
•>7x-^) 3-K-7A, kfX ( p -y7y7x^) 3 - K- 7 A & f tf> ^ n >J K, 

K, 3-vK, f h77J^n-fl/-K ^7**DW7i-h, ^^7 
;l/tD7ii't^-h, -\Jpt7ji/tn7'/f-t^-F, y?-^nix-K h'J7^to> 
*>7wu**-K 9, 10-y^ F+y7>F7-ty-2-^;i'*^-h, 

h , '<>-1£>X)l'ft*— b , 4 - h ') yjl/jrv* ?■ — K bis 

K fh7 (^yn;^n7x;il/) <-KU— K /<— 7^n7^ z/y\)\,*^ — h 
, /*> ? 7;v*n^>-tf>;*;i/**- h &£?7!> s ^U y <bft<5> 0 

tBM#2 004-3053649 
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[0 2 15] 

itz, D^U^a-Jl^^ (Macromolecules)J.^lO^ pi 

3 0 7 ( 1 9 7 7f) l-tlMOilSW}. <&ffiW 5 8 - 2 9 8 0 3^Wl. 1-28 
7 1 0 5-S5"&$&> flf 3 - 5 5 6 9 -tUi£«fc£*i-<:^& J: iiy'7'J-^3 - K-^A 

7) J*1SL7h&Sb2cM 
Afrfr-tAmfrM&tkmiilft i L < l±iaTS>— ft* (14) KTfSSftSo 
[0 2 16] 
Ht3 7] 

-«*(14) R 31 

I + 

R30 — s X21 
R32 

-ft* (14) x 2 rfi-ft* (12) R30, Rai> R32 azti^tim 

[0217] 

X(4->fil/7x-^)^;i/*-7A > h'J^(4-> F^fv7i-;V)XJl'*-')A, 4 
-7i-^f t h 'J 7i-)W^'t-7A, kfX-1- (4- (i;7xi^**-fA 
) 7x — ;i0 ^ji/7-f K4-^7;;i/^- *7 AJtaO^ n 'J K> 7'n? K\ -f h 7 7 u sj? 

K ^+t7Hn*^7x-F, 's^t7*tn7)H:^-K A + f7;^n7 
>^^E h „ /<- 9 a u- h , F'J7/l'*o>i'/'^**^-h, 9, 
y7> F7-t>-2-XJWt^-h, ^ > -fe" > X * * - h , 4- 

b 'J 7;i/*n^^-;u^^-tf^x;u*^- K ^yW-F, f t-7 (^>^7;^D7x; 

*vm&&m&ffli&mimz t< iiijiTo-^ (1 5) i:ri$ti^ 0 

[0 2 18] 
Ht3 8] 

-ftS5t(15) r 33 

R 3 4 _ B-R35 X 22* 
R36 

-ft* (15) R33, R34, R35, R36(±-e-tL-rn^ttc, 7^*^31, t;i/*--;H£ 

, T^^r-;U^, y?D7mi, i tzit 7 ') - fr&Zm L (Jil_t*?£ L v>#IJ(iR 24 H 
BC) , fffiL<liTn/*/uatifc»iT , ;-/i/*T?**o fcrtfU R33, R34, R35, R36O 
£ T B# £ T'J - >Ug t Z>Z\t\t ta X 22 + * * > ^fc^o 
[0 2 19] 

tb!E#2 004-3053649 
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<£ 0 L < tiR33 , R34. R3 5 « ft 7 'J 19 , R36^ ? T^^^^-C 

mi>ftiL<im 3 , R34, R35 t±£r 7 ^ »k Raefin-r^^^-e*^ 

o 

[0 2 2 01 

x.^ )V # V - Y , x h 7>f JI'T Asec-T'f-^ h U 7 x. =. )V V - h & 

9 ) v r - n/ 3 - k - •? a *r«* * 

6) KTft£ftMt-8-tf-e&&o 
[0 2 2 1 ] 
[ft 3 9] 

HK*<16) 

(R28)a22^7 =: vV _l (^29)a23 D q d 

H 34 9 _ R 35 



I 

^36 



— ft** ( 1 6) *K R 2S , R29. a22, a23(i— (13) i: »K R33. R34. R3 

5, Rseti-^ (15) tra*^** 0 

[0 2 2 2] 

- 1 - I - 3 rt^tf fbtL^o 
[ 0 2 2 3 ] 
[it 4 0] 

[-1 1-2 t-Bu 



Ph Ph 




1-3 CN 



Ph— B-n-Bu r Ph— B-n-Bu 

Ph Ph 



t-Bu 





Ph 
I _ 

Ph—B— sec-Bu 
I 

Ph 



CN 

? <b i:, H¥ 3 - 7 0 4 ^^IBIO y 7 x - ^ 3 - A (n-?**) hV7 

fcH!iE#2 004-3053649 



mm 2003-312744 



^-v: 58/ 



10) A*«*->*f&f*:^m^sa*&aij 

[0 2 2 4 ] 
[ft 4 1] 

-«*<17) 

™37 Y»33 
I + I- 

R 40 S R 38 R 34 B R 35 

R39 R36 

— <£5£ (17) <=K R33. R34, R35, foeti— fe5£ (1 5) tmm-e$>2>o R37. Rss. R 3 

9tt*n-e , naai»w, r;u*^*, 7'j-^i> r^y-^as, 7/u#-/H£, ->?nr 

7 5 7ifl.») ULt8fi Lv^(iR24^|WID) , J:i)ffiL<li7M^, 

7'J-jH, i fcl±7^^-^iT-*5o R37, Rss, RssjfiHWiil^LTJiSrB 

SLttiv> 0 r 40 {±^^^t-^ l < tijm&m^ttfc^-fo 

[ 0 2 2 5 ] 
[ 0 2 2 6 ] 
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[ft 4 2] 

O '" 5 i 

/=\_i? +/ CH * -I /=\ /=\ ft +/ ch 3 _J /=x 

V>" C " CH2 -% H3 C «^£V^ \_^r c - CH ^/% H3 °^-f\J 

r 

I~6 ^ 1-7 

+ ,CH 



o 6 o 

Q " » 

+/ CH 3 _T /=\ vCH 3 -T /=\ 

CH 2 =CH-CH 2 -S C 4 H 9 -B— }> CH 2 =CH-S V C 4 H 9 -B— 6 /> 



1-10 




C-CH 2 -S N 



(CN) 2 C CH 



3 



6 



S <b£, # ^^P5 - 2 5 5 3 4 #H¥5- 2 1 3 8 6 1 -^fEIRtf)* 

11) * * * >ft 2 jte^iRJRft^*^* Hit fr^3t^Hi«&3W 

o 

[0 2 2 7 ] 

* >1± 2 *T-iRJR'fk^!»*«* ^*t§^fi#^^J(i»* L < (i-te^: (18) 

[0 2 2 8 ] 
[ft 4 3] 

-»*(18) R 33 

(Dye-1) + R 34 — B— R 35 

^36 

(18) (Dye-1) + fi * f-* >tt 2 jt^-iRJR'ft^!»T* *) , SfiLv>itL 

T(i. 5t^L^2^(RWb^<^ t t l ^*^^>1±^2 jfcT-^Wt^iti^o 
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T-y&m. * a "sT-y^m-h^t L < > ->7->fef^J:i)!(fiU>o R33, R34, R3 
5, R3 6 (i-^ (15) t|5]«-C*^o 
[ 0 2 2 9 ] 

iJ * * >t£ 2 ft^Wfc-^MH* ^^^m^&#)^ti^J t L T (±191 x. ti\ 
Tl-TF-TI-lK 1-12, 1-13. \-UmtfW^fhtiZ>o 
[0 2 3 0] 



[ft 4 4] 




C2H5 

>--CH=C-CH^ W ^Tr^) 



C 2 H 5 




C 2 H 5 



1-12 



1-13 



c 4 H 9 -i-(<Q>) 3 

c ^0^5v cH=cH " cH=cH - c K^Ok 

C 4 H 9 -i-(<P>) 3 

? \. ° 

^[^]^S=CH-CH=CH-CH=^ S ^CH-CH=CH-Ch 

(CH ) 

N + (CH 3 ) 3 ^C 4 H 9 -B-(<^> )J 



(CH2) 3 
N + (CH 3 ) 3 



O 

li 

CNH 2 



1-14 



° 

+ 3 ^N-<T^CH=CH-CH=^^CH-CH=CH-(rj)-N^ + 
Nur.H-v. > — ' ^ (CH,kN 

(c 4 h 9 -b-(<Q> 



(CH 3 ) 3 N(CH2) 



(CH 2 ) 3 N(CH 3 ) 3 



i fc, #HS§BB 6 2 - 1 4 3 0 4 4f, 62-150242 ^2rlftKiE1RoHK * 

12) r - * >14 2 AJtaa^m^ra^j 

o 

[0 2 3 1 ] 
[0 2 3 2 ] 
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Hfc4 5] 

-fl5xt(19) 

(Dye-2)" X 23 + 

-fe* (19) + , (Dye-2) " >1£<7> 2 jt^-lRJR^»t?* <9 , ftt Lv»« 

^ -;ufeSfc7j*«fc iJfiFi L^ 0 X 23 + «i— fesfc (1 2) Wy7'/-^AS©*ft>^\ - 
(13) <0y"7')-^3- K-^ASO*f i^g|5^, — ^ (14) O^/l'*-* 
Afloat* >fcB#£^L (^-fft&WS LvM*!l(i5fci£L£iI<9) > »fL<li-ftS ( 
13) Ov7 'J -Ji/3- Afl<£>#^-* >£B53*£ te* (14) <7>*;i/*-^A 

[0 2 3 3 ] 

T-^>14 2^iaWb^^-^^ig^m^^^J<0*^Ji: LTttOTxtf, JSLTU 
Tjt-f I - 1 5 ~ I - 3 2^mf hfrho 
[0 2 3 4 ] 
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Hfc4 6] 



X 23 + 

(=C-1) 



c 



(CH 2 ) 3 (C H2 ) 3 (<0^" S+ (=C " 2> 

S ° 3_ S ° 3_ Ar^J ^ 

M7 0^ CCH2S ^CH 3 (=C " 3) 



( V-CH=CH-CH=CH-CH=«( "TOl x 23 
N + N^^CI T7i 




I l 'CI H8 C-1 

CI 

S0 3 " ' X 23 S0 3 



<? H *>< + ( ? H2)4 1-19 C-2 



1-20 C-3 



^]^^CH-CH=CH-CH 

(9 H 2)3 „ + X 23 (9 H 2)3 

1 _ • Xi-» 1 _ 

S0 3 1-21 C-1 SQ 3 



O 

n 

CNH 2 



1-22 C-2 
1-23 C-3 



"0 3 S(H 2 C) 3s I /P'V../^"^ 3803 

/Nh(^J)-ch=ch-ch==^j^ = ch-ch=ch-(^J)- n s ^ 



X 23 X; 



23 



1-24 C-1 
1-25 C-2 



" 3 \^f ^/ x 23 + '- 26 °- 3 

o^ N >=ch-ch=ch-chKjQ| »- 27 c- 1 

^N--^ + N"\^ i-28 C-2 

H 3 C O 'X 23 (CH 2 ) 3 S0 3 " i_ 29 C -3 



C 2 H 5v O O ,C 2 H 5 X^ 

S=< )=CH-CH=CH-CH=CH-4 )=S 
C 2 H S / O • X 23 O C 2 H 5 j.32 C-3 



1-30 C-1 
1-31 C-2 



&mr u->mit&w.&mi&Mt irii, smit^t tut** y*mt lv> 0 

[0 2 3 5] 

^##JK(±. #H3¥ 1 -5 4 4 4 0*, 3-D 7'<&W?9S 1 0 9 8 5 1*, 3 - O y a? 
1 2 6 7 1 2 «fc t>* T v-V - ^ • *r • 4 * - v ^ • -tf--r * ( J • Ira 
ag. Sc i. ) J , i3 0t, ^ 1 7 41 ( 1 9 8 6^) tZm<V§k7 Xs-yf&W. \ * 
)Vif; * 9 'J -J 2 7, (Organometal 1 ics) J , f$Bm. ^2 7 3 71 (1 
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9 8 9^) ISmo^T^-^^lt*^^^, TProg. Polym. Sc i, 121 

7-8i (i 9 9 6^) mm<D$kTis-ymm&. ^hps6 1-15119 i^m. 
^letit^ti&^-fcy >m. tet'trnt L^mt l-cw hti& 0 

14) x)v^ym^^-r^^s.^mi^m 

[0 2 3 6] 

x;i/*yiiXf ^iolr^Jt LtliffiKli, ^ > > h v - K t°n#D 
-)V h ] ) i/U- K X))s*ym~ h v<y-y')isx-X7-frM<VM:Wit LT(i£F£ L < it 
, 0 --hn^>-»FyV-h, 2, 6-y-fD^>y;^->l/-F, 2', 6'-v 
~ h n ^ > v ;i/ — 4 - ~ h n ^ y -t' y ^. ;u * ^ — h- , p - - 10-'/ 
ih + ">7>'F?-t>-2-^^**-h, 2--ho^>'v;H-ij7;i'tn^f^Jl/ 
**- K -f 5 K^^t^- h^o^OTJt LT4f * L < (±N- h i/)V~7 *? 5 K, 

1 5) ^(om^>s.^-m^M 

mtll) -14) WI^MJi:LT(i, 4, 4' -yTy'K^^y©^^ 
|7y K-ffc^tk N-7x-Ji/^'J ~yy & ^OffH* *° 'J^n ( 

Cl4, CHI 3 x CBrCh) ^ 1 > v ;l/ - 2 - > T 7 tT 'J •> All^^r-^ 7 )V 

jK^^Aift, ^¥3 - 2 0 9 4 7 7^-i>fRtCl5«$n^>7^5 -f- hltflc^ir^ 

[0 2 3 7] 

c c: -e, *§£W <d ? *j ii >v t tz it ij f - * y m&mt&M it > 

b) ^^-^^m^o^fStt^b-e^^m^n^j, 

c ) 7 v ij )i>m& tu?-*y s.& £ mm^fsmtr' $ * £g-n&au 

[0 2 3 8] 
[0 2 3 9] 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 



y'7 'J - ;u 3 - K— 7 Aia^fi^-^^J 
x ;i/ * - a ig^S-g- Hfj $6#J 

y'7 V 3 - K- * A*r«* -7*$§#^S^^^J 
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I ) *r h >*fi-£-H&#J 

3 ) 4 5 /*/- ^^S^^te^J 

4) h 'J/no^^HS!* h 'J 7y>|jm^l 

6 ) v T 'J - )V 3 - K- •> A ta^m^n^^j 
7) Ata^M^^ 

II) * -f- * >tt 2 jt^iRJRIk^!^*«l* * ^tsfr^m^w^j 
12) 7 - * > t£ 2 ftT-Mft^ * - Ai^lt^m^^^J 

3 ) tr x -r 5 vv- frftSL&mm 

6 ) v T >; - ^ 3 - K - ^ a ia^s^-r^^J 

id * f-* >t£ 2 jteT-flfttt-fi:^**** ft^^raa&aj 

12) 7-* >14 2 jfc^RJDWfc'frW* - * AffifS^m-^Ste^J 
[0 2 4 0] 

(Oij^-ir m%iir2> Z t tFT- # £ *£-B!te#]tf> i <t t?* h o 

[0 2 4 1 1 

14) x;i/*^g|x^t^t^i^I 

fcfc, AftvMFMJtLTIi, flixlf TUV«fl:;ftfi:ft«(UVCURING 
;SCIENCE AND TECHNOLOGY)] [p. 23-76, S. \Z— 9 - • 

(S. PETER PAPPA S 7 • x 9 9 n v- •v-^-yf O^-^ 

W-/3>(A TECHNOLOG YMARKET I NG PUBLICATIO 
N)]^^ T^^>7 • 'f >t- ?\ ^A. (Comments Inorg. Chem. ) 
J [B. 9 'J KM. 'J -t-V -fJ-RWA. OD7(B. KLINGERT, M. 

RIEDIKER and A. ROLOFF), f 7t, No. 3, pi 0 9 - 1 3 8 ( 1 9 8 

[0 2 4 2 ] 

* ym&z fflte-t zzt arc £ * m-g-raa&ajo - 1 1?* * 0 
1 0 2 4 3 1 

4) h 'J ;n n > f h 'j 7 y >^I^PI^J 

5 ) v 7 */- * A titihlL&m«m 

6 ) v 7 V - ^ 3 - K - *J A tt^l^Rf^ 

7) **#-*A*aM*'&H»&ai 

13) tlTl'-VMIl^^J 

6 ) v T } ) — )U b — K — -7 Ata^m-^^^i 

7) Ajffl^fi-g-rai&ffj 

[0 2 4 41 
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[0 2 4 5] 

fi£5£-C*>&;iiri*£f* Lv^ 0 ^Wlz&tfZ>mm&&.M&. 2±^miit&%>>£tzit%; 
feMfett^.^ <b (DMl-^m iz X 0 ia^ * #§£-f £ - <b § * it^mxhh z t £ 

[0 2 4 6] 

£ L^o 

[ 0 2 4 7 ] 

*%w<vT-*yn.^m%iM. -?£ t)t&m&&.mt lx&£ l < it, (31-1 
) - (3 1-4) xmzti&o ztih<Di&m&£.mte, <&mizfccx&m<vitmx 

[0 2 4 8] 

-titt (3 1-1) £tzit (3 1-2) KT, R201, R202 H-€-n-€'*La^U**« : f- 

, T)v*)vm w£L<i±>?im%.i L m mTcttv^) 1-20, m*.i£. 

3 -*;v*7°n tf ;k 4-x;i/*y"^;K # v y 5-*^*'+y^ 
, r;i^~;i^ WSL<iiCi2-2 0, Mx.i£, t-^K T 'J >K 2-/t 
-;l/> 1, 3-7^v^-;u) , -/?D7W« L< fiCgc3 - 2 0, tfflxJfv- 

? n ^ > f - ;K y^DA + y;!/) , T 'J — ;H£ (ftfi L < ti C St 6 - 2 0 , Mz.l£ > 7i 
— ;K 2-?nn7i-;K 4-^ K->7x-;k ^7x-;i/, i — -j- 7 -f- ;u 

, 2-t7f^) „ ^f-nggg (tJL<l±Cil-20, 0!lxJ±\ k?'Jv;K 

, frvjiK -f s ^vj >k t?7v* , j;K t?n'jv>\ f^'jvv, 

y) o^W^SL, «fc <9«f £ L < »±jfc3RlK^ T)V*)vm. i/:liy 7U7^ + ^i 
$«bK«fi L< (4, tK^/^T, ^f^l, .x^;l^ y^DAJry^ ifc»J 

[0 2 4 9] 

R201, R 2 02 (±llv^iil^LT^^«LT^^< , Mt^Af nftLT4fiL< 
(d\ fc?^'Jv>^ tfu'Jv^il, fcf^v^SIL *n*U>S|L 
St, *fcli>f ^ ^V-jHR-C^ik i*)*fJL<li, ^'jy^I, kfn'j^'ygt. £tz 

it 4 x y v- ^mx^ «k tyftKii^'jyy st-c& & 0 

[0 2 5 0] 

R 2 oi> R202O £ *9#£ Lv^^^-^-frt LTli, R201 7$ s g& LT & v ? n^* 
-> ;l/ ^T? R 2 0 2 ^Tklt JIT- > R 2 0 1 L T & & 7 ;W * ^ ^"C R 2 0 2 t^tMJIMT- > R 2 0 1 

[0 2 5 1 ] 

(31-1) £ £(4 (31-2) tCT, n201f± 0 £ tzlt 1 0 > ft£ L < it 

1 -C*-2)o 
[0 2 5 2] 

(3 1-1) i:t, R203 (±®^^^SL> ititLTfiFJL^01(±^xff, 
T^4r^3£ (»i L < item. 1 - 2 0 , 0!lx.(±\ n-yntX ^7 7* 

d tf ;i/ > n-r-^;!/, n -^>f-;K ^y->';W, 3 -7;i^t7'D tf;u, 4-^^*-7*^-^ 
, *W+y>fiK 5-*^^v^>fJl') . T^^-^* (*? i L < it C ^ 2 - 2 
0. 0iJx(f, if-;w, T>;^> l, 3-r^v^-;i/) , -x^nT^^r^ 

m ($? * L < (4C&3 ~ 2 0 , 0!lxti*v* o^?^^;i/, ->^n^s^v;i,) % 7'J-^*( 
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Si L < !iCt6 - 2 0 , m*.l£, 2-^dd7x^K 4-^*->7xi 

3 1 - + , ^f-n^tg (fft L<(iCil-2 0> x_ 

f±\ kf'Jv;K 7<J;K f7y''JiK ^/y'^K if^V'JJK tfn'j^V 

, f^'JvV, , r^-rt'g (Si L < (iC&2 - 2 0 , 

JK 2-7°nt:^;u. 1, 3 - T** v^f 2-7^-^^-^-^) , yM^y^jgr^- ( 

F, CI. Br, I) , 7?;l (Si L < liCt5[0 — 2 0, Mz-&. 7<S. 
y>f)V7 5/ , yxf jl/7$7, •>7f)l'7^A 7-'J7) , -/7;|, -Foi, 

ffiL<!iCil-2 0, ®l;Lf£\ 7-fc^;K 'OV-OK ^f'Jf d^K t^n^u) 
, 7;^^->I (SfiL<IJC»l-20, ffilxtf, n + ->\ 7Ky> y^A^y 

, T -;U**vg (S i L < tiC$(6 ~~ 2 6 , flijxtf, 7xM'>, 1 
7K-» , T^^f-** (Si L< ttCSU - 2 0, ffllxtf, J.-f-^'f- 
*) , TV-**-** (Si L < (±Cifc6 - 2 0, ^Ox.tf . T^-^*, 4-?nn7 
3L~)VJ-j>) „ TH^^i** (Si L< fiCffcl -2 0, tfijx.(£\ 
— /K t** — > T 'J WiL<iiCi6~2 0, #iJxJ2\ 

s<V J dy7s)\>*=- Y )l<^^ y — , 7,^7 7*^^^ (S i L < (i C ifc 

0- 20, ^Jx(±^^-7 r *f ;K N-^fWJl/7rt'f;K N-7xi*7*7r J E 

, ii )V/<*4 (Si L< fiCgcl ~2 0, ®lx.f£, #;w^-f;K N-^;u 
* jl^/^-f ;K N, N - y^ -f-;i/7J ;WN'^-f ;k N- 7 .x — )V) , Tv^T 

5/1 (ftiL<(±Ctl-2 0, Wx.tf T-irf-^T 5 7 , ^>7M^75 7) , 5 / 
£ (Si L < fiCgfc2 - 20> m*-l£7 9)\<4 5 7), 7 (Si L < »±C& 

1- 2 0, flflx-tf 7-tf^t+y, ^>vM^t + y) , T ^ n * ~> * ;H (Si 
L < (iC|fc2 - 2 0. fclxtf. ^ h+y*JV*'-;K -7 w * v # ;u) , ttzktii 
^^1^7? y& (Si L< J4C&1 -2 0, «x.tf*;W<- : e-r;i'7 5 7, N-**-^ 
*jM ; t'f;i/75y, N-7x-ji/*;b/^y;v7<y) , x*$>t), iOSiLOi, 7 

T x )-)vm. ^T^nJt^, ^nyy^, 75/1, ->7/I, -hn^ N 77 
;w*'*v;u£, *;i/*£, 7^3 + yI, T^*^*-**, 7'J-;i'7,ikt^)H, 7wu 

[0 2 5 3 I 

(3 1-1) Ut, R 2 o3(i- h n i I (i 7 + y £ t-^> ^ ^ i: i L< 
, _ hnlif:!^ h^yiT^SCfcAU *)Si L< , - h n g-C& & CI t t5 ? S S i 
Lv^ 0 

[ 0 2 5 4 ] 

-jfcsS ( 3 1 - 1 ) iiT, n202(iO-5<7)^^-e*0, Si L< Ii0-3<7)lit^ 
19, «£ OSi L < 14 1 Jfcli2-C*l)o n202^2m±cOB#, «ScO R203 »±|SI C-CtHi 

[0 2 5 51 

(3 1-1) R 2 o3?&*- h nifi^Sl, 2fii/:fi2, 6feKfiifti-* 

^«h7i ? SiL<, R203**T;i/3^rv3gT'**NF. 3. 5 ffi Kfi&-T& Lv\> 
[0 2 5 6] 

(31-1) ct, R204, R 2 o5{±-enw^5:i;7K^^T-i^iigM^*L 

LTSi L < tiR203 Ur#tffcfi»a&O«urai:) , SiL04, tK^^T-, 

r;i/^r^, 7'J-;^^fW^iL, =t *)Si L < i±7kmi%=?-. Mf-frm, 2-- 
h n -7 i — ;u^<7)v-f ixfrZi&'t-o 
[0 2 5 7] 

R204 , R 205 O «t OSi L\<*m.&&t>-tt t LTli, R204 , R205 *7K^^T", R204 # ? 

^^-;H-eR 2 o57& ? 7K^T-, R204, R205*^f-^S, R204 ^"2--hn7x-;i/i 
-eR205 7& ? 7K^^T-, ^^tfbti. $<b^Si L< (iR 2 <>4, R205**3ffflF. : ?-t?ab*o 
[0 2 5 8] 
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-ft* (31-2) izx, R206, R 2 o7(±-etL^n?*5:tc®m^^«L (IM^lt 

[0 2 5 9 ] 

-ft* (3 1-2) iZX. n203, n 204t±^ft-r*a*£K 0 ~ 5 (D^%t.m U £?i L 
< l± 0 - 2 <7)M£k£ai^o n203, 112047^2^08^ *f£fcOR 2 06 . R207 (il^ CT^ II 

W>^75 i W<bft£o 
[0 2 6 01 

-ft* (3 1-2) ICT. R 2 06 <i3, S&izW&LtzT )l'?*i'&X&Z>Z ttf£ <0 
[0 2 6 1 ] 

-ft* (3 1-2) iZX. R 2 os(±7K^H : f-^ fctifi&*£^L (IMtLTfflL 

i'jffiK it^mm^x^ & o 

[0 2 6 2 ] 

-ft* (3 1-3) iZX, R 209 itm^m^mt (C&£& LXmt L< t±R 203 i:ti 

»ffcflHft*o«*crai:) , sfiL<ii7fl/*;vi, rv-^at, ^v^as, ifcar^ 

y*-C*«3, «£ L < (it^Lt i!v^7;^^S, t-7^W*, 7i-*i, ^ 

[0 2 6 3 ] 

fcfc, —ft* (3 1-3) xmZti&1t£WltR2o<)frh#>)-?-WJZ&®iLtz1t'kyd 
[0 2 6 4 ] 

-ft* (31-3) ct, R210. Rziii^ttirtin^nzAmm^-ttzitm^^mL 

£f±7'J-^£ftU J: WUd^fiH, 7x-iH, 2-^7^;u^^*i- 0 
[0 2 6 5] 

[0 2 6 6] 

-ft* (3 1-4) KT, R 2 i2{iT'; -^^4 7^{±^7^n?l^$-^L. J:»)flF4L< 
f±Ti57 'J -^SSfcliAf nljt-e**o 
[0 2 6 7 ] 
[ft 4 7] 

- Ccv ■ CO- • 

-ft* (3 1-4) KT, R 2 i3> R214, R2isl±ZH-?tlW±LlZ7kmm.?-. T)V*)V 
Tfr'r-^m, i/?uT 7 1 J-^> -^rnlt^ (JSL±flFi Lv^t±R 2 o 

1, R202KFU;) Ov^*^SL, ^a<(±7M^MSU J;i)fftL<ii7f 
n>1Sk*&-to *Js, R213. R214. R 2 i5{i2</MCiS^LT5l$rffMLT<)^.< , 
4AfDii;Lt4^L<(t t'^'iy^, en'jy^i, t^r/Vi, to*'j> 
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^Sf 0 Rise, Ri37(i-€-tLWif*3:{CT;b^^^, t;i^-;i^ 7'j-;Hov>fW> 

^$L, 4 Offi L < (±*t-> f-;u3£*^"fo X131 L < Ji- CRiaeRis? - £^1"o 

[0 4 0 0] 

Ri32> Rns , Riss, RizsitztirtiWimzfcmm^-ttzitwmmzmL (imh 

T4f i L < (4R 24 izxmf tzM^m C) . fti L < l47k^J£T--C&& 0 
[0 4 0 1 1 

TA^Hfe. TU-A'*, Any^H^ + AJl/t'^y^i, T 

[0 4 0 2] 

nl31(4 0^<b4 Z-?<Dm$k*mL, ftt L < (4 0 * /c f± 1 
[0 4 0 3] 

nl32(±0^«b 3 itOSSi^L, flF* L < t4 0 - 2 <7>^ifc fcfE+o 
[0 4 0 4 ] 

JSLTU-Jft* (3 7) •eSES^**»WOfe*lKrK#0«f* Lv^J£W&rt s . *I§H^ 
[0 4 0 5] 
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at 7 3 1 



^152 




CH-CH-CH 
I 

OH 




N 

I 

R 151 



M52 





^151 


R152 


ES-1 


-CH 3 


— H 


ES-2 


— C8H17 


— H 


ES-3 


— C4H9 


-CI 


ES-4 


— C2H5 


— CONH 2 


ES-5 


-fCH 2 -)-S0 3 Na 

3 


— COOH 


ES-6 


-ch 2 cooh 


-CH 3 



f^r S )=CH-CH-CH=< S XjL 
C2H5 C2H5 



M53 



ES-7 
ES-8 
ES-9 



-Ph 
-CI 
CH 3 




>=CH-CH-CH=«( 

N ' N 

l OH | 

C4H9 C4H9 




ES-10 



a°>=CH-fCH=CH-) CH-(-CH=CH : ) CH=( 0 ~lT^l 
N n151 l n152 N"^^ 
I OH l 
C2H5 C2H5 



n 151 n 152 



C 2 H 5 



C,H 



2 n 5 



ES-11 
ES-1 2 
ES-1 3 



0 
1 
1 



0 
0 

1 



T| T ^CH-CH-CH=< N X^C 
CI^^N » N^^CI 



ES-1 4 



C2H5 C2H5 

o 

[0 4 0 61 
[0 4 0 7] 

h'jx?;-^7r/, Mjxh^vxf^75^) , r~ x )ym. (ttt L < am*. 

If, N, N- y't^f;V7 - 'J N, N-v> f^7-'J > . 4 - > h*v-N, N->'7f 
;U7xi'J>> 2 h * v-N, N - y/f^T- 'J „ 7x-U>v'75>'g (ffi 
L < fifllxJf, N, N, N ' , N' -7h7^f^-l, 4 - 7 U> vT 5 y. N, N, N 
' , N' -f F7>f^-1, 2-7i-l/>^75>, N, N. N' , N' -f h7Xf;i/ 
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-1, 3-7x^U>y'7^ > N , N' -/7f ^7i^I/>y7^) , h'J7x- 
^7 5>S (ffiL<liWitfh'J7xiJP75V, h ') ( 4 - > h * > 7 j. - A>) T X 
>, h (4-y>f*7;y7x-*) 7<>-, TPD) , 2mw<v*-;uS (IfiKii 
^iJxii\ N— If — )\,;<*f-)\/) , 7x/f 7y^i L 

<I41fl.lx.lf, N— >f il/7x7f 7v>, N-7x-^7x7f7y>) , 7x/HyV 
» (£F i t < «±0!lxJ£, N-^f^7xMfy> < N-7x-^7x/Hy>) , 7 i 
t^v^S (#4 L < ti0ijx.ti\ N, N' -y>fJi'7xty>, N, N' -y7x-^7xt 
: jy) , AO'n + ;>S (if S L < (i0ijx.(£\ MKn*;v, 2, 5->?y*-A''W 
Kn^y 2, 5-5>*nn/WKn*y>\ 2, 3, 4, 5-f F5^DD/N-f Kn 
*y>, 2, 6-v^nn-3, 5-yy7/^0'n + ;> > 2, 3-^dd-5, 
6-yy7/AO'D^/>, 1, 4-y'tKo + yt7?u^, 9, 10-ftKn* 
•>7>F7-b>) , mi L < titfflxJdf, 7Jxn-;K l, 2, 4-h'JK 

KoJfy/o^fy) , 7;l/n + y^>-t'>I L < (i^iJxJf, 1, 2-v*yh*v^ 

>-tf>, 1, 2-y'7*h + y^>-t">, 1, 2, 4- h , J7'Ry'^t^, 1, 4-v 
A^y;^#y^y-t*>) , T5y7W-;u3I (£f 4 L < (ifljxjf, 4- (N, N-yi 
f ;i^7?y) 7x;-)K N-t^f)i/7?y7xy-)i/) , (ff i L < 

)\,-2-**}\,4 , fcf'Jv^ (Sf* L < fitfiJxJf tf 'J v>, fc?n"J>, ;u 

■f-v^, 4-t-7f^t' l Jy> > 4 - * * * -> if 'J v 4- (N, N-v>^^ 

757) f'Jy'y, 4- (N, N-y'7*f^7?y) fcf'Jv>, 2- (N-tU^757 
) , y*n-t>£ L < (±0!x.(f , 7xDt>, ^?y-k>, ^f/-t^ 

) , ^JRitffclK (»iL< tttt £ (i\ R u fcf ^ tf tf "J v >»flc£u Cu7xtnn']> 
Co h 'J * tf tf'J F e E DT Ai§#«, flfetc tRu, Fe, Re, 

Pt, Cu, Co, N i , Pd, W, Mo, Cr, M n , Ir, A gtfltf) , 
tilr (fti L < titfiJxJ£\ Si, CdSe, GaP, PbS, ZnS) £ft&o 
[0 4 0 8] 

-77, mj-g&mt&yo t trm l < tt«xHr, i^?ittWA?ti^tM 

L < (i#!)xJi\ 1, 4 -*J=- h n^>-tf>, 1, 4 - v vT 7 ^^-t'>, 4, 
5-y^nn-i, 2 - v v T y ^ > *Z y , 4 — — h n — l , 2 - yy7y^>-t*>, 4 
* 1 , 2 - V */Ty<y*f 1, 10-yy7;7>l>7tv) 

, ^Tumt&toitzitttttm&tf&XZilfc^Tumit&to (Ui L< »i«x.«T, 
tf'J5v>, hUTv>, y^nne^yV, 3 - v T y tf 9 V- ;K 4, 5 

-yy77-l-yf^-2-t^?y^/l'7;y^/'/-iK 4, 5-yy7/--f 
^V-)K 2, 4-v'y^-^-l, 3, 4 - f 7y7y*-JK 5-?nQ-3-7i- 
2, 4 -f7y'7 , /-JK 1, 3, 4-tW7'/-*, 2-yDD^yy'f 
7V'-;K N-r^^-l, 2, 4-h'J7 7*-;i/) , N- T )V* ;Hf 'J -7 (Sf 
£ L < itm x. If, N- r-f - /u li'Jy-na- v K, N- "7* f - ^ tf 'J v - «7 A If 7. (b'J7 
jv^-nyn^)i'*-ii') 5 K, N— y-f-ZW— 3 —J- A'-tf 'J v — -7 A 

7* ^yOU**- K W-jrff-fr- 3 - *^'f ;nf U x-^Atf* ( h 'j -7)Vj-u 
*9y*)V* — )V) A X K, N, N-y^f ^ fcf 3" n — v Kt7WD-W7x 
— h ) , N , N--77 jr. — ;nf ^-n — yy tfjx. (ify; (Hj7^tny^yA;i/*^)i/) 
>fU*) , ^>v**y>S ($f * L < (i^Jxtf, ^>v'^y>, 2, 5-yyfM>v* 
*jy, 2, 5 - nn^^y^y 2, 3, 4, 5-f ^^nn^y-Ayy, 
2, 6-v?nn-3, 5-y , >7/ / <> */4r y > , 2, 3-y^n-5, 6-vvT 
y^>v^y t7^/^ 7^h7 + 7>) , 4 x vm mi L < {i^l^tf, N , 
N' -y^^f^t'n> K, 4 h n - N - ^ ^ "f-fr? 9 )Vj X K) , &m 

m&m miL< am *. & , r u f ^ tr e m r u tr^ ^ tf u 

Co h U y. tf tf 'J v>it^«, C r h 'J X tf tf v >fftflt«, P t C 1 elgfrS, flfcU <> 
Ru, Fe, Re, Pt, Cu, Co, Ni, Pd,W, Mo, Cr,Mn, Ir, Ag 
§%&m , (Jfi L< l±«xlf, T i 0 2 , Nb 2 0 5 , ZnO, SnOa, F 
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e 2 0 3 . W0 3 ) m^mfhiX&o 
[0 4 0 9] 

m?m5-vkit y Br®)<Dmtm&ii. 2 it^mnt&mt fzim&fa<»mitmiz. t l < (± 2 

[0 4 10] 

jc <t> 2 ^^©jRTtiefiwfi- k & tt & s^ts-fb^ o v > x mm -r h 0 

[0411] 

^•nio-c, im&tmmmzxm&i£it&WRi?z<om&Kfc ! Vo£'-<'( >r-t<D®. 

[0412] 
[0 4 13] 

I^CfcWiK, ®Wi£M(±0.om±T£>&::<!: ifi L< . 0. 05lJ.±Tab & £ i: 
±*)tttL<, 0.\VX±.X&Z>Zti)^hKiftt Lv^o 
[0414] 

IflAfoSS, la^^T-. HS§H»^% 3->^T-> * fetiWcHJ^T-Sr^- 
&<fcfcHH<^ fllAfnil, fifRT, JlsStJilT-, 3^*^T-> i 

[0 4 15] 

4fc, )B«f$S5«t*i<t4fc*i:ii, 2 ftT-^M^ltt*^ S^teft^jPS 
[0 4 16] 

[0 4 17] 

^^<7>m^14<b^t LT(±, mt^14Tt#'g'tH4Tt^< , -W^iK* 
[0 4 18] 

^-O^Ki, I£Ci5VTifT**ott@^T^oT tfiv»^, if * 1 0 0 
[0 4 19] 

DTj&&m^i±fb£-^*sij $ a* o 

[0 4 2 0 ] 
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[0 4 2 1 ] 

[0 4 2 2] 
[0 4 2 3 ] 

2-"7*D^E^-^I/>, ^hJfv^-^U-^, 7^J)H7i-^K 7?'J^|p-?D07 
j- — ^1/ ^ 7?'J^l2-7x-;bxf;K 7^JJH2-7xy^yxf;K y ? 7 'J rt' 
i2-7x7+yxf 7x 7 - Jl/X f h7^ 'J — hx T 7 ' j ^ 2 - (p 

-y-nn^x./^v) x.^;k r 7 'J > 77v;i"&2- (l-t7f n^y 

) -x^;K 2,2-v (p-tFo + y7x-^) 7*o/-?> y'7 7 'J FXIiv^ 9 9 

h , 2 , 2 - v ( p - fc K n * y 7 x. - ;u) ^n^-^^n-h, J 
yxfji/-2,2-y (p-t Kn^y7xX)i/) 7*n /•? > i/ y 9 9 U V — h , k*7x7x. 
7-;u-AOv (2-^7'Jn^yxf;i/) jr_--r;K ib**Wfc^7xy-fl/-A 
•>'77'J h, (f^7x/-^-AOy (3-77 , Jn^y-2-bKo4ry7 , nt:;i/ 
) kfT. 7 x. y AOy (2 —T 9 'J o + yxf ji/) x.--r;K f^77n 

D-t*X7xy-;l/-AOy ( 3 - T * 'J n * y - 2 - k: K n > 7* n tf ;u) x.- 7 
•f b 7 7 D D - tf X 7 x. 7 — )V- A<D v (2->77'JnJfyxff) jl — 7=- >K 7 h 7 
7n^-t*7>7x/-^-A«y ( 3 - y * 9 'J o ^ v - 2 - t: Kn * v 7°n tf x.- 
■r;K f h77'D ; e-liX7x7-Jl/-A(Oy (2 - 7 7 7 'J yxf jt.-t-;k 
v 7 x. 7 - )l<m<D V (3-^^7'Jn+y-2-t KD^y7*Db*;V) -x.- f IK 1,4 
-A>-t*>yt-^y'7 7 7'JU-F, 1 , 4 - vM V -fu^—)V<Z/*i 1,3,5- 
h ij/fv7"n^x >u^< y -tf > , ^ > v^r y>^yyy-7vP-K 7? 'J ;wK 2 - [ /? - 
(N-^j)U/<p)U) 7'nt:txn^y] x.^-;k 7xx;i/f t77'J U- F> 4-3- K 
7x.x.^T7 'J V- V% t'tfmfbtl, =t L<li77 U )VW.2 -7x7^fyif^ 

„ y y- y 'J ;UgE2 -7x7 +yxf;K T 7 'J ^BS 7x7-;Vx F+yU- YT 9 } ) V — 
K 77'J/^2- (p-^DD7xMy) x.^-;K 77 l J;Hp-?OD7xxjK 
7 7'J)H7xXJK 77U;H2-7xX ; i!/Xf ;K tf77x7-;l/-A©y (2-7 
^ i; n^->x.-f-;i.) x f^y;Hbt'X7x7-;i/-Ay77 'J U-h. t^'C 

77'J^2- (l-f7fn + y) x.^;u&<^;ptf £>;rL& 0 
[0 4 2 4 ] 

iz33^xmmx~&2> s-s-t^t^ f* & -e n u n - tr - ;u # ;w s- y 

-JK H. 77- ; 6^'7'blCJ:*9JournaI of Polymer Science! 
Polymer ChemistryEdition, 1 8i, 9 - 1 81 ( 1 9 7 9) 

Km^Ztir^z J; -9&x.^^>^yFg&fn77;wN-v*-;i^y v-, 7 7'J ;i^R2 -t7f 
;K T 7 'J 9 9 o n 7 x.-;K 77 , J^2,4,6-hV7*ot7xx;K tfT. 

7x/-^-Ay77'Jl/-h, 77'J 2 - (2 - 7-7^n*v) xl-^;k jfctncN 
-7xx;i/7l/^f 5 K<7)J:^^m2O@#m'^1±'fb^i:rS^LT^fflLrJ;v^ 0 
B)Sflf^ I >y'->S^14^^0t#^0 7y7V^m^-14fb^O» f Lv^J 

7 ;i/m^-14-fb^{±^W^^1g:v^ 75*«3F t L < . M^«ilf$7 

l. $"bc7y-^ ^#^^7-n^ x Jta^jg^. &mm=f-s zvmm+s unm* 

[0 4 2 5] 
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[0 4 2 6] 
10 4 2 7] 

fiS!Jf$7 y * iH^t* ; v - t LT&i L < li> T 9 x ) >i^M t — y'-f- A\ 7 i") 
iv^DA^->;i,, 7 y- 'J v 1 , 5-^>^ ^y't-^y'T? 'J U — 

K N, N- 5 J if^7 ? 'J h . x.^f-W a — )Vi/7 9 x ) V— h , 
l,4-7*r/yt-^y7^ l Jl'-h > 5>J."f- l/'/^'J 3-^y'7? 'J P - ^*+>- 
>f U>/';3-*y7^UU-h, 1 , 3 - 7n/Oy t-^y'7? 'J 1/ - h, Til * 
f uy^'Jn-jVy'r^'J 1/- 1, 4 - •> ^ n a + y Ji- y t - Ji* y 7 ? 1 J U — F, 2 , 
2-y^fn-;^nA , yy7i"JU-h, /'J-tn-;i/y7^n- h, b 'J > f - n - 
jP7'n;Oy7 ^ 'J I/- ^ > * x. 'J 'J h -;u h'J7^'J U- *'»J t + yxf^ 
ft h ^fa-;^D;-ty h 'J 7? <; U- b&rj? K'J * 9 9 x ) V- Y RX/^m^ff 3 , 3 
8 0,8 3 1 4 3 ^£ftTv^3Ili'fb£-!$K ^^^jci;^'; h-;^ F77? U l/— K 
h i j .x*- 1/ > $r »; 3 - ;i/ ->* T * 'J V - Y , h «J .X.-7- l/>^'j3-^y^?^'Jl/-t-, *° 
'J t + y^n fcf;u h 'J yfn-^y'D^'V y7? 'J 1^- h (4 6 2 ) , jL^-uy9' 1 )^- 
^y^^n-K uy^'j3-^y^?7'Ju-F, 1 , 3 - zfu/^y V* - )V 
y*99 x )\s-V. 1 , 2 , 4 -y°9 y Y V Ir-fr b x ) * 9 9 x ) U- b , 2 , 2 , 4 - h U > 
1 , 3 -70/0 v ? y* V i/- K ^> y-x«j x 0 h -;u h V * * ? 'J 

U - K ^^^jc;^. i; Y-^t b y * 9 9 'J U- K b V J -f-n - ^7*n b 0 * 9 
9 1 )l'-b. 1 , 5 -s<>9 y V-X — frV* 9 9 'J V- K 77)Hy7'JiK 7 y* V 7W 
KlH.l H-/N'-7nnt^f;K * 9 9 'J ;uBfc 1H, 1 H, 2 H, 2 H-^'-70Dt^ 
f- ;K ^UHc l-e-iH2-fn'jyV/ & fc'rt^frf <b *U J: *) ft i L < (± , TijyV 
t-)i<PT9 ') V- K 7? juSM y-sff^ — ;k h 'J xf ^ > ^* 'J = - ^v7 ? 'J U 
- h , v'x^- > 9~ 'J 3 - ;l/ *?7 ? >J !✓ - b , b "J a. -f - u > y" U 3 - ;u v r ^ 9 9 V U - h 
, 7* »; 7W&^ h *->J. h+yxf^, -x h ^v;Ht h 'J > fn-*yn/OC h 'J 7 ^ 
ij u- hai^T-;u, a&^'n l - tf-;i/- 2 - tfn «; f7) ? ^tf <bn^ 0 
[0 4 2 8] 

, t?flx.(f N - tf - 77 7*D 7 ^ ^ t W£ L T ffiffl L T i v^ 0 
[0 4 2 9] 

2jt?mm&®ttzit5£&tt-tT-*ym&m%iM^± on^L^ia^^j: os^ra 

%SZtl2>it&®}r'& 19. ^xff r^A^^ • h • (Chemtech. Oct. )J[J. V. 9 
'j^D( J . V. Crivelloh 16 2 41, (1980)], # HUBS 6 2 - 1 4 9 7 8 4#^> 
^> B*lff^i[i2 6t, No. 5,^ 1 7 9 - 1 8 71( 1 9 9 0 )] ^KfEflcS *i 

[0 4 3 0] 

N- if-;u77;u/sy*-^^fi^^^-4>n^^ < t {, 1 fl|J^±*t' Zit&Vi 
xh*)^ x v)&* l < ii^y7 ynu$L*^-tz>ik'kmx$>z>o 

[0 4 3 1 ] 

y y yWU&ZG-t zik&Vox&Zo 

k)mmm : s^^to^M >^-o»^*-f-*>ifca7-*>m^itfk'&!»oflF 
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[0 4 3 2] 
[0 4 3 3] 

v y* v v ;u.x-7x f W V)V > > $r 'J v v;i/jr.--r ;k ->'-7*n 7 * — 'J > v 
.x--r;K S^n-t^jf-^^-f-JU^'J 3-;i/v^'J yy^x-f;v> 4, 4 , -tf^.(2, 3 
-i#+'>yn#*'>A- -7 )Viru4 y-fu tf;i/)y7x-;i/x-f p -7*n^^f 

- )i/ - A - y t* 'J v v ^x - f jv, fcf x 7 x. y - ;i/ - F - V 7 'J v v ^x-r^^ 
tfbft&o 1 , 3- 1: ^ (3' , 4' -x#*yy?n^y*) -x-f-;u) -1,3, - y 7xx;i/ 

[ 0 4 3 4 ] 

f fcfllK , JSLT izmf h it £ ft-fr* t«$*f*^/;li7xty S^te^E 7 ^ - 

[ 0 4 3 5] 
lit 7 4] 



o o 

/ \ II 

CH 2 -CH-CH 2 OC 



O O 
II II 
CO(CH2) 6 OC 



CH, — OC 



CH 3 CH 2 C-CH 2 OC 
O 





O 

CO-CH 2 -CH-CH 2 

V 



CH 2 — OC 
O 



CH 2 -CH-CH 2 -OC 



-nr xx/ CO- 



O 

CO-CH 2 — CH — CH 2 



CO-CH 2 -CH— CH 2 
O 

O 

CO-CH 2 -CH— CH 2 
O 

O O 
II / \ 

CO-CH 2 -CH— CH 2 



CO-CH 2 -CH-CH 2 
O o 



EP-1 



EP-2 



EP-3 
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[0 4 3 6] 

\£ - )V jc - 7- #1" £ W^s* li7-*> yv- co 

#)<!: LT(i^x.(f , tf— 2 - * n u if;i-x-f;K 4 - fc* x^ ;u jr. - f- ;i, x f- 
MO'D#/>yt'^*i-f)K 7x^;n;xii'i-r^, tf^7xy-^Ay tf — ;u 
x — -r^, f h77*D^t*^7x/-;i'Ay t'-^i-f t*77x7-;i/Fy'lf-^ 
jr. — y- ;b , -7 x y 4r yxf P > tf =- )V x — 7- ;u x p -7'n^7xy + yxf u>k*x;i/X 

[0 4 3 7] 

[0 4 3 8] 
[0 4 3 9 ] 

^^y7^f^ttl.fg:SW*ft>i^(±7xtyi^/v-(7)MWi: L T 
f±, „ ^''J-tn-il/y^'Jyy^x-fiV, ^;Hr n - )\> Y 'J 7* 'J v v;l/x- t^K v:7~ 
1; jzu-jv Y x ) 71) yy;i/x-f Ji-, vy"J tn-;i/**'J ^0 v y^x-f;K ^> * x 
'J X >J h -;U*°'J i/^^x-f*, 1,4- If * (2,3 -x-f4ry7"D y^ — 7 
^tn-fvynt^^y^nA + fy, y ;nf h - Y y 7 >) > v;l"X — 7- >K h'J> 
f-n — ji/7*n^yy*7 l J yy;ux-f ^, h 'J y f-n — n^n-K^^ y ^'J yy^x-f 
;K h y> f n - ^ 7*n /n- > l- U y y ^i - f ;k i,6-A^t>yt-^y7 l J 
v y-)V^ xfi/>7ij3-^y7 l Jyyil'i-f)K xf i/y/'J^-K/^ 
•J — ■f-zu, # ') x.*f- V y V) =t-)Ui/if*) "s~J)\<3--7-)\>, 7°n ei/;yy*'J rr- 

Jl/yY'J VVJUX — x->K 7*D tf P>7''J ?*>J yyjbx- -f ;K XsjrsO^-)]/ 

)U v y* 'J > y'Jl/i-f^K * :* ^ y * )\< n-^ty^'Jyy^x-f/K T 

tf >B!E yf x ) y y)Vx-^7-)v, 1,2,7,8- 5>x#* y* y ?y. 1,6-y^fn- 
;WN'-"7;i/:t n^*-«7-> v^'J yy^-f)K kfx;i/->y n^^r-b> y***r4 K> 3 
, 4 -x,f^y->7 DA^y/Mf ^-3',4'-x#+yy^DA^ty* "> 
K 3,4-x^yy^0A^y)H+y7A tf* (3, 4 - X#4r V V y n v 
;W) 7y^-K If7v (3, 4-x,f+y-6-^f^-y70A+y;Mf^) T v 
-K 2, 2-tfy. [4- (2, 3-x#^y7°n-f^y) -> y n ^ -> 7"n;r/, 
2, 2-fcf;*. [4- (2, S-i^y/n^y) ->yn^*->;u] AJft7;^n7' 
n/r/, 1 , 2 , 5 , 6 - y x*> y - 4 , 7 - ^ ? MA- 1 Kn ry f'y , 2 -(3 , 4 x 
*°*v->y n^\+->;i/)- 3 ', 4 ' -x;)?^y- l , 3 -~J***yy- 5 -A tf n ->y 

1 , 2 -xf i/yyt + y-kf X( 3 , 4 -xtf* v v y o^3f v y ^) , 4' 
, 5'-x*'^y-2'->fJi'y7DA^yJMf;i'-4, 5 — xsK+V — 2 * 
n^^r^^^;i/#^vP- K .x^i^y-'j xr-;l/- fcfy(3 , 4 -i*** v v y n-^-^ 
y*^«y U-H, ^ - ( 3 , 4 -x#^f •> y 7 n A^r-/ jm f Jl') 7 y ^- h > v- 
2,3-i# + yy7D^yf ;i/x- f- ;K If - * ^* V v v )Vx.- -r 7 'J 7' } ) v v 

[0 4 4 0] 
[0 4 4 1 ] 
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110/ 



[ft 7 5] 



H 

C-CH 2 



EP-4 



EP-5 



o- 

EP-6 



CH 3 
C-CH 2 
O 



O 

II 

.CH 2 OC 



x> 



H 3 C 



^— O O— ' 
EP-9 



CH2 — GH, 



EP-7 



EP-8 



0 A 

II / \ 

CO-CH 2 -CH-CH 2 



o- 

EP-10 



CO 



EP-11 



O O 
II I II I 

^^C-o4-(CH 2 ) 4 -C-Of-CH 2 ^^ 



R 4-n62 C 



EP-12 
O 



CO~CH 2 -CH-CH 2 
O O 



«4».n61l*1~50>*«.] 



CH^O-C-^H^O-C 



EP-13 



n62 



[it*. n62l*3^L<l*4T*ifey. Ri*X^U&=gL<IitK 
CH3 GH3 




Si-O-Si 
I I 
CH3 CH3 





CH 3 

Si-0-\— SiCH 3 
CH 



CH 3 . 
Si-o4-Si 



EP-14 
EP-1S 

EP-16 



R 61 -Si- 



Si-Rs, 



R61 



EP-18 



CH 3 

si4o.i.^ 

I 

CH 3 



CH3 CH3 

I I 
-SL ^Si 
I O | 

CH3 CH3 




EP-17 



[0 4 4 2] 

tr - ;px-f £ #1- * is/aw * > * fc n r - * >S£-t£ * / -7 - 
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^/'j^'-^yt'x^x-fJK .x^- uy ^"'J n — bfxwujc— x;K 7°n t" U > ^' 
'J i — )Vi/ \£~)\'3- — t tf U>^»J — -f ;K * y -f- ;b ^ 

— ;W v kf— ;i/jc— t^;1/ x ^''J-tn-^ MJ t'x)i/x-f h ijxf i/>/iJ n-;l/ylf 

t: - ;i/jc-f-^, h- f a-;i/7*n^> v tf xwi/jt.- -f- h 'J > ■f-n — flz-Zo/'O h 
ij tfjz ;i/x-f ^, v^*'J -to — ;i/ h »J If— ;i/jn.-T-;i/, y ;i/ tf h — ;b-r h 7 tf — )lx — 
T U jnfi^i-f A', 2, 2-£*X (4 -v^n^^r-y-y-;i/) y*nyN->vlf- 
;W.x-x;K 2, 2 -If* (4 -y? U-^**Y S V 'j 7 ;Utt n -fu^y -J \£ — )V 

1 , 4 - n^^-y-y 9 ; ta t'tfW^f h tl&o 
[0 4 4 3] 

o 

[0 4 4 4] 
[0 4 4 5] 

[ 0 4 4 6] 

*> <b-?u?i;b£v^\ m^i±fb^<7)77^^ y y— x n i>mtJfm^±^^^ t&x 

[ 0 4 4 7] 

7';-^*, ffl^rol^ iaS^T, s-y*^^, fficHJS^*^*. » 

[ 0 4 4 8] 
[0 4 4 9] 

flF £ Lv^fiJBWsp^*^ ^-O^ffctfiji: ITIi, 7* 'J U- H IBLlfT ;l/7 7- 7^ + ^ 
f-A-RtTiK'J ^ * ? ') fr&x-f-fr, J^frj* ? ? *) V- Y ti&<D(* ?)T ? >) )UMT )V* 

i^y/mk^-^^^W, mMJkrfT-m.fttf') * \s9 7^yi>SWv7*i/>l 
^•^S.CK*S^S.D f {5t?4 , 000-1,000,00 0 <DSM¥^:53-^*£^r-t&* 0, J 
if^a-)V<D^^m^ A )mtx.^-V>, xsK+i/ftft 7? 'J 1/- h3Ui> ^ 

* >J U- WfciBj) . *'J7; K (f!lx.(±\ N-p< h^ry^^^*°';^ 
U>7yVU K) . -t;vn-7,x77^ (0!lx.(f. •fe^n-^r-bf - h, -t^ 
d-7,7^7- v^- hRtf-tJi/D-^T-fef - h 7-^ U- b) > -t ;i/ a - x xi - 
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■j- )\/ (^x.tf, ^f;H:Ji/n-^, j: -f- ;u -t ;u n — v;u-t;un — ^) „ -if 

K if 'J e-;ur-fc^-^ (fiJx(±\ -if 'J fc'xwwy^-v-Ji'&^if fcT—zi' 
, sj? 'J kf-;UT^3-^, if U tfxwUfcfn y HP 3 , 4 5 8 , 3 1 

1 *»RU f #H4*W : 4, 2 7 3,8 5 7 «f KHa^ $ tiT v^Bfc^S^tt&O^S^fl^ 
«S#I*4, 2 9 3,6 3 5>Cl*$nti^Sti^AM >- «fc 
t)£PiL<<±-fe;H3-*7-fc7"-h X-^P- t;i/n-^7^f - h 7?r- f 

y * * '>> ^&y > * * 'J ^BM ■f-A'/y * ? 'J A^&^y * * "J 

y^A-/7y" 'J A^&fi£-fl>££-tr7* *) >u&m.&ft.%.xf4 ^y-if'J^-, y * * 'J ^ 
&y *fr/T * 'J A-BIX tiy ? ? U A^C2-C47 a-*a-/7^ 'J A^X(±y * * 'J A/& 
3 7C*-£"fc> if'je^k*-^> if 'J tr-^T-t^-;i/, if 'J kfxwi/X-?- 5 - ;K if 'J tf 

[0 4 5 0 ] 

tfxwl/x.— x A^ t KD^fyt*z;i/X-t;l', tl/?^, ;\OtU7^, 7FI&fD#A' 

2ttJ^±0^|^D#»#^^m^^^ii-^^a?#S^^v§14^S^T"*)^o «F£ L< 
tt, ■e©Iif^^ft* , 5, 0 0 0ri»<b 2 0 0, 0 0 Of, ££7 y^E^-^fi75 ? 5 
fcv>L 7 Ogi%t*^:U f IJ L^„ 
[0 4 5 1 ] 

7 -y mWL^^M fr=f-\z& it* 7 )Vjru* V7 4 > t LXli, t h?7 ^taxf u> 

V ^ifi^x-f^, n -X^-A-lfx. ^x-f^!t t\ T } ) *f 4 ? V v 7 
7-)Vt u^^r-y )V\£=-)Vx.-7-)VHX. Xf*:<nWs^ifc. Kn#y (f - ;Ux.--f 

Ltlit Fn + ->7f)Hfx;i/x-f A-&£\ tV7^ «£ ^^d i- w 7 4 > tL 
x\$3-^-^y, Xntfu^, 'f v7f i&ffcif-;K igfts^-'J f^i^ *;i/if> 
Rif-^jc^^/ufc LTttft*if-n/, n-»»tr-^ftir, i^fia*n*^'-K>K*5«t 

(y*) 7? 'J A/fifcy -f-A^ (y*) 7? 'J ;i/^jcf-;K (y*) 7 ? 'j ^i7n tf ;u 
, (y?) T9 } ) y 7°o (y*) T^'J^S-Zf^ (y*) 7 7'JA-m^ 

*v;k (y?) 7^ ^^i-^f-^> (y^) r^'i^-jui^ (y?) 7? 

'JA-^coci C18<7>7 A-^ A-x^f-A^ n Kn + ->if * (y?) 7^'JU-K 
tKn + ->7nf;i/ (y?) 7i"JU-b4^ (y*) 7 ^ V A'ggtfO C 2fr bC$<DK K 
D^y7;V4r^x^f^ JSilKN, N-y>W5/xf^ (y?) 7^'JP-F 
, N, N-/xfjP7^yxf^ (y?) 7? 'J U- h & !ZW&lf bti& 0 ZflbJisiJ 

f-l^y, tfx.;u h ;u:r.>, (^^) 7 ^ 'J nx h 'J f Ofef-Mt^tft#LT <> ^ 

v tf - ;px - -r ;i/ & t <> \Hm°Sf&X*3bZ> 0 
[0 4 5 2 ] 

60 r^?7D>J v U -X (^xff ^ ?7D>LF 2 0 0, Sfi^^J^i 1 * :^50, 0 
00> MW^ttK) J&*Wb*i4o CLOflbUt, r>f*>I* . ( 

, ^ -y V * )\s V tt^ f «b <> *«JS«BTjS14o 7 y ^^^K^WJR $ 
0> -tub (>^ffl-f -S^t75 ? -C§So 
[0 4 5 3] 

miE^2 004-3053649 
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[ 0 4 5 4 ] 
[it 7 6] 




EO-5 



[0 4 5 5] 

, flfbfc'-^&o^S^te (flOxJf, tr-ji^ny K/7-tf-h, tafb^-^ 

^'jn^h'J;l/*f^, 7? n— h 'J )\,/-?9 ->'x>/^f * 9 9 

V- Y/T 9 'J D - h 'J ^^yxV/Xfl/V*!^ 2 DD^yi^- 1 

, 31^ iS^b^, 7.T\sy/-?9 v^y/^ + isy, 7.^-vy/y y-fvy/7. 

fl/^rn??*i^#) , n^yxxx^ (15iJx.fi\ SHO(CH 2 )nOH (zSf nil, 
2 - 1 Otf>g&T&4) *>#U > U > ^ 'J sfcO'M 1 )^+-^t: Fnf 1/7?^ 

3)fV7? /I'RRlT-t^V (4 )-f 1/7 * H'WtTilf'f y-? 9 )^<OKVS^Mni^h 

wi&2titzi><D, mu ! iz(5)my' i ) ^-frRVi DTioy ? )i<&. ^v7^ji/Wt/< 

At*'7f»(:J:l)Journa 1 of Polymer SciencelPolym 
er Chemistry Edition, 18t, 9 - 1 81 ( 1 9 7 9) fHi^ 

ttllE# 2004-3053649 
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[ 0 4 5 61 
[0 4 5 7] 

ifcsK'J x^^yn+t >) ^ 1, 3, 5-h'J>f^-l, 1, 3, 5 

[0 4 5 8] 
[0 4 5 9 ] 
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Ht7 7] 



CH 2 -CH-CH 2 +0 




0-CH 2 -CH-CH 2 ^-0 



EO-6 



OH 




-0-CH 2 -CH-CH 2 



CH 2 -CH-CH 2 +0 




CH 3 



0-CH 2 -CH-CH 2 -|-0 
EO-7 ° H 




CH 3 



-0-CH 2 -CH-CH 2 



CH 2 -CH-CH 2 +0 




<?H 3/ 
C 2 H 5 



0-CH 2 -CH-CH 2 



EO-8 



OH 



C 2 H 5 



0-CH 2 -CH-CH 2 

N o 



CH 2 -CH-CH 2 +0 
O 




CF 3j 
CF 3 



0-CH 2 -CH-CH 2 -J-0 
OH 

EO-9 




CF 3 
CF 3 



-Q-CH 2 -CH-CH 2 



CH 2 -CH-CH 2 +0 
O 




O 



-0-CH 2 -CH-CH 2 

OH 
EO-10 




O 

o 



-0-CH 2 -CH-CH 2 



O 



O 



CH 2 CHCH 2 CH 2 CHCH 2 
O O 



R 

CH2CHCH2 

O 



EO-11 



O 



CH 2 CHCH 2 CH 2 CHCH 2 
O O 




O 

/\ 

CH2CHCH2 

O 



EO-12 



H 3 C 



O 

/ \ 

CH2CHCH2 

O 



o 

/ \ 

CH2CHCH2 

o 




o 

/ \ 

CH2CHCH2 

o 



EO-13 



O 

/\ 

CH2CHCH2 



O 

/\ 

CH2CHCH2 



CH2CHCH2 



CH, 



CH 



CH, 




EO-14 



2 -f VOX* 7 V'-^K 2 -ji )\>iJ -7 Y^OX-i < W— ;K 4 -**)is-4h 
-1, 2, 4-F'J7V-^-3-ft-JK 4, 4 - * * ^ >-tf > f- * - ;K p- 

7 , D^yt'>f*-JK f^-/7?;H, 1, a-\£7, {/■ Y * ■f-n^) so-ify 
, p - ifc, *S#W=»4 4 1 4 3 1 2-^*#KJB3 6 4 - 1 3 1 

4 4-5HB*c*>^*-;WE, 2 - 2 9 1 5 6 1 VX ;U7 K«, ^HEfH 5 * 

3 5 5 8 3 2 2^-*?lftfflW6 4 - 1 7 0 4 8^Um.(D*^>m. ti¥2 - 2 9 1 5 6 0 
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[0 4 6 0] 

ftufig-Mttftj* 1 2 , 4 , 5 — h *j 7x-jk 5 w } ) )v y 4 — (om^^mm^mM 

[0 4 6 1 ] 

ilflOT^j^^ffls!±> ttlSft^WLTl. 0-3 0 Lv^o 
[0 4 6 2] 

*3&BS<o 2 3tT-tRJR^:fS^W*- : Mc (± , n<0$m 14 £f6]_t£-£&£i6 K&£5e3J £ & 
[0 4 6 3] 

, tfn**D-ju, 2-t7 h-JK 2,6-y-t-7fil'-p-^l/7*-iK 7x/f7y 
£> iLK^ n;U7--^4- Wt^^o Pazos^O^H#I^^4, 168, 9S2-5r<t' t-p£-< <b 

[0 4 6 4 ] 

TO^J(i2 7feT-®JjX7fcIB§l*tf4o«#14, 55$, is i^<7)1ife(7)«^BM#14 

-K h ij jl^1x>^-'J n-;Hf^ (2 -Ji^;i^^^r-^y jc- h) , r- h 9 if- 
3-^y'A7?;x-K yXf)H:;^-K y'7fM^k-K h <J J* ( 2 -^-f- 

-?> o 
[0 4 6 5] 

/svf y ^- : $f i L < t± 0 ~90»fi%, «t OflFi L < «±35-75SCfi%, 
fi^ttfl^lfe : flfi L < tt 5 ~60Kfi%> it)ffiL< (±15~50KS%, 
:»H< ti0.01~10«S%. i L < f±0.1- 7 gfi% 

feSstflE^ :!tfH< i±0.5-30g»%, <fc «9£f £ L < (±1~20«*%, 
2 jt^iRJR-fb^ :ffiL< (±0.01-10K*%. ct Oftff L < !±0. 1-3S»% 
m : ?-llt#ttfb'&»*7ttt* : F-$«tt'ft^!» : »4 L < it 0 -30KS%, «t 0 L < t± 0 
~20Sfi%o 
[0 4 6 6] 

is £ nit i> L < li£>ICSi:tit^JDitlSt^Ct^l^c 

[0 4 6 7 ] 

LT(±#iJxJ2\ h yf)K77fHF> > 7-fc h > ? 

x~K %\M*- + ^, t n y ji/77 1 f - h i t ! ^)x^ f ->^n^**>, h 

-r^^^x-fJi'li^ y-f ii/-tny;P7*, xf;Hoy;l/7', 7f;H:ny^7 
, y y f ^ t n y ^ 7*4- i'O -t o y ^ 7'^il, n-7'n/V 
-JK 2-yn;V-;K n--f* J -;K y7thy7^3-Ht'07^3-;WII 
*SL 2, 2, 3, 3 - f h 7 7 n 7d / V - 7 7 f|-ill, y?nn^y 

, ?nn*n, l, 2 - n Pi^ >^t*0/Nn^Xkj^'fk7K^^Mx N. N- v> 

[0 4 6 8] 

mtE#2 004-3053649 
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[0 4 6 91 
[0 4 7 0] 

-fc r - h , ** * - * r * - I- > *^fwn'Jl/-K # 'J -x* r ^ , '"t? y ) fcf — ^ 7 
[ 0 4 7 1 1 

mmLtz mm u &M#f i= n§§ & - 1 & 0 ^f§&£* iz a mm * «ee * m v » x 

[0 4 7 2 J 

M & tz tb iz %m M Z tz (i -mm K £ £ * T 6 «t v » o 
[ 0 4 7 3 1 

4) M&fflt&MtftJ VU)V5k£MX*ht) , mttit&mifi? 'J* *) . 

-fe^HulE^-^ (7) ^£ftMb^T*&&&<^:b-£o 

fe^Htf!S#^-^ (2) T**£ftMb^£-a-if- t *#^ti-^a^^t3i±o 
7) S^^^j75 ? T-^>f&«J-e^l9, m^-14-fb^^7-^>m^14fb^t:*D, 
#.^huIE#^-^ (2) •e^^^^fb^^'a-tf- t i^Wit-f hm.^^o 
[ 0 4 7 4 1 

WiiOJ: 9 ^f&^O2^®i|Xfi^M0 f 2^P^iR7lc:feiiW»t±, 2NtKi§5$) 
U*^»JRI±2 jt^iRJRJ: »)l±*jW::8|2*srt , &v») t^^Ct;tA ? r*l5f;ft, 

$^KMmmx<Dm^Rzrmifiwmiz x^tm^mt^^o 

[ 0 4 7 5 1 

miE# 2004-3053649 
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^-->*: lis/ 



3 ^7tmmm^Rvtmi§m^-m izfcm* i *if&x-*>2> „ 

[0 4 7 6] 

mmm] 

ti ^*ts0fl k m 5e $ n * i> <r> -e ii fcv » 0 
[Hifcfffl 1 1 

[0 4 7 7] 

(l) D-7 3 <ni=rfc 

*%m<v 2 itT-m.Mk&yoD - 1 3 \t\>xr^mzx ^stsct^iso 

10 4 7 8] 
Hfc7 8] 

D-73(D#fife#l 




CD C2] 



O 




I 




CgHn D-73 CsH^ 



[1] 14. 3g (40mmol) ^*50ml izmmt. ftMiti~ MJ ■) A 1 
. 6g (4 0mmol) £*J[l;iT^SKT 3 0 L £ 0 3 HUfttli U 

|7^y^AT«IiL, [2] 0*>f^9. 2g (iR^ 10 0% 

) £#£o 
[0 4 7 9] 

y^f^T? / 7* n W ^ [3] 3. 97g (40 mm o 1 ) SrT-t h — h 'J A/ 5 0 
mlCilU Ot^^LiA^t + yfflft'^e. 75 g (4 4mmol) ZffiTL 
, 0ri:tl 0^1»Lfcc t^T>f [2] 9. 2 gOT-fc h - h 'J ^ 

KiTL, 3 5tCT4B|TOf|L/:o 1 0 0 m 1 fc&V»rtf&, 16gO*»ftt 

A -Cttjft&jftM L/io v'J*y**7A^n7^77^- (Hia^ : mfcx-* * : ^ 
1 ! 10—1 : 3) -CflNKU 7^ftK [4] CD^ < ;U4. 4 g (JRSp3 9% 

) *&fco 

[0 4 8 0] 

ffilE# 2004-3053649 
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v^D^>^y>0. 126g (1. 5mmol) , 7WK[4] 0. 85g (3 
mmo 1) SrBftTK^ ^-^3 Oml CiHSL, BiP^TMS^H^T^TL L£ 0 #J— U 

6 o £f£> thU-)A> h+vK28%>^/- 0. 69g (3. 6mmo 1) £ 

7 3<7)Sife^ B B B 0. 50g (J»54%) £ £ttiil± NM R * ^ ^ h >K MS 
(2) D-8 4 (D&f& 

^5&W<D 2 MWt^ftD- 8 4 tiJ^TO^ftlc J; <9 £f&-f & Z. t tfX£Z><> 
[0 4 8 1 ] 
lit 7 9] 

D-84<B^J!)c#iJ 



H 3 CO \ / CH 3 O 




y?n^>?y>33. 6g ( 0 . ' 4 m o 1) , D B N 2 m K N , N - v >< •f - ^ * ^ 
A T 5 K v > f - )V T -t * - ;w 4 0 0 g £ 5 B Wljiz£ L fc„ MBfeT-t h > &jjQx.X&W L 
T*§ B B H £nEUU *7-b h >"C«fej^L, [5] <7)|S B B H 3 2. 4g (J|X^4 2%) 
[0 4 8 2 ] 

[5] 0. 78g ( 4 mm o 1 ) , 4 &tt [ 6 ] 2 . 7 8 g ( 8 mm o 1 ) > fcf 'J v > 
2 0ml £g3dM&T©BfKT4l$Wilj£L*:o ^f&M^^^nxT&fll £ nglj 
L> &mx-*frX°m&Lt2o 9 J -;uK5HfcL-cngy U g fao D - 8 4 wilf 

fe^ B B H 2. 14g («$5 6%) *%tz 0 

[0 4 8 3] 

[0 4 8 4 ] 

ifc, m<?>*5kW<D-1&&: (1) -e*$tL-S 2«Wt^i:ov>Tt D- 7 3> D 
- 8 4 <7)£-/&v£^> Tetrahedron. Lett., 4 2i, 6 12 91, (20 

o i^) mz&mvxfemzmzx&jsi-t&z & 0 

[0 4 8 5] 

. H a r m e r IK Heterocyc 1 i c Compounds— Cyan i ne 
Dyes and Related Compounds* John &W i 1 e y & S o 

tHlE#2 004-3053649 
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n s , New York, London, 1964 ^fij, D. M. Sturmer^ H 
eterocyclic Compounds— Special Topics in 
Heterocycl ic Chemistry^ $18 ¥*ll*14fi,*M824>fc 
5 1 5I> John &W i 1 ey&Sons, New York, Londo n^^ffi^ 

[0 4 8 6] 
10 4 8 7 ] 

^•^^J 6 Sl%, m^14-fb#^45Kfi%S.^V^ > ^-48KS%^ ^ n n *;UA300« 
S:%«j#U ^f§B^^2 7r:T-iS^3^fBil^l-<7)^«-l 0 1-10 5 RZfitmmA- 1 
~ 5 ^{^L^o 
[0 4 8 8] 
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[it 8 0] 




[0 4 8 9] 
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2#^HSi& 


1 ^ TT^ r#'J I t 








s<4 


1 1 0 1 


D-128 


R-8(3 


+ 


1-101(3 Mft%) 


M-i 




it&twl 




w 


+ 


n 


n 




10 2 


D-128 


/; 


+ 


1-103(3 »ia%) 


POEA : NVC= 2 : 1 






— 


// 


+ 


n 


« 




1 0 3 


D-128 


PB-3(3^fi%) 




DD-I7(3»ft%) 


M— 2 






— 


n 


+ 


n 


w 


« 


1 0 4 


D-128 


E-22(3|?ft%) 


+ 
+ 


0-C1-HABI (1. 8 
MBO(1.2lt%) 


POEA : NVC= 2 : 1 








/i 




ft 




» 


1 0 5 


D-128 


E-14(3«S%) 


+ 


PB-3(3«*%) 


EP-101 


EO-1 








+ 


;/ 


n 


/; 



mA-l 0 1-10 5, JttfcS#N-l - 5fi7°W-?9- h#5.*«±.»C/*-3- M£;frfU 
10 4 9 0] 

$Hf©2*i L MI#ttM!i5WttifFii:i±, 7 0 0 nm^<b 1 0 0 0 nmOv£g 
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